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WATER RESOURCES DATA FOR MINNESOTA, 1974

Part 1. Surface-Water Records 
Part 2. Water-Quality Records

INTRODUCTION

Water resources data for the 1974 water year for 
Minnesota including records of streamflow or reservoir 
storage at gaging stations, partial-record stations, and 
miscellaneous sites, and records of water-quality data 
on the chemical and physical characteristics of surface 
and ground water, are given in this report. Records for 
a few pertinent gaging and water-quality stations and 
selected data on chemical quality of ground water in 
bordering States are also included. The records were 
collected and computed by the Water Resources Division 
of the U.S. Geological Survey under the direction of 
Charles R. Collier, district chief. Hydrologic data in 
this report are collected by the U.S. Geological Survey 
and cooperating State and Federal agencies in Minnesota. 
These data are part of the National Water Data System.

Beginning with the 1961 water year, streamflow records 
and related data have been released by the Geological Survey 
in annual reports on a State-boundary basis. Water-quality 
records beginning with the 1964 water year have been simi 
larly released either in separate reports or in conjunction 
with streamflow records. These reports are for limited 
distribution and are designed primarily for rapid release 
of data shortly after the end of the water year.

Records of discharge and stage of streams, and contents 
and stage of lakes and reservoirs are published in a series 
of U.S. Geological Survey water-supply papers entitled, 
"Surface Water Supply of the United States." Through 
September 30, 1960, these water-supply papers were in an 
annual series and since then are in a 5-year series. Records 
of chemical quality, water temperatures, and suspended sedi 
ment have been published since 1941 in an annual series of 
water-supply papers entitled, "Quality of Surface Waters 
of the United States." More information is given under 
the headings "Publications" on pages 18 and 22.

COOPERATION

The U.S. Geological Survey and organizations of the 
State of Minnesota have had cooperative agreements for the 
systematic collection of streamflow records since 1909, 
and for water-quality records since 1952. Organizations
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that supplied data are acknowledged in station descrip 
tions. Organizations that assisted in collecting data 
through cooperative agreement with the Survey are:

Minnesota Department of Natural Resources, Division 
of Waters, Soils and Minerals, Eugene R. Gere, 
director.

Minnesota Department of Highways, R. G. Lappegaard, 
commissioner.

Metropolitan Waste Control Commission of the Twin 
Cities Area, Milton C. Hansey, Chairman.

Pelican River Watershed District, Dr. T. A. Rogstad, 
chairman.

Assistance in the form of funds or services was 
given by the Corps of Engineers, U.S, Army, in collecting 
records for 38 gaging stations and 6 water-quality 
stations published in this report.

Several gaging stations in the Hudson Bay and St. 
Lawrence River basins were maintained by funds appropri 
ated to the United States Department of State.

On waters adjacent to the international boundary, 
certain gaging stations are maintained by the United States 
(or Canada) under agreement with Canada (or the United 
States), and the records are obtained and compiled in a 
manner equally acceptable in both countries. These 
stations are designated herein as "International gaging 
stations."

Some records for the Red River of the North, which 
border the State on the west, were obtained at the request 
of other Federal agencies as a part of the program of the 
U.S. Department of the Interior for development of the 
Missouri River basin.

DEFINITION OF TERMS

Terms related to streamflow, water-quality, and other 
hydrologic data, as used in this report, are defined below. 
See also table for converting English units to International 
System of units (SI) on page 27.
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Acre-foot (AC-FT, acre-ft) is the quantity of water 
required to cover 1 acre to a depth of 1 foot and is 
equivalent to 43,560 cubic feet or 326,000 gallons or 
1,233 cubic metres.

Bed material is the shifting portion of fragmented 
material of which the streambed is composed.

Biochemical oxygen demand (BOD) is the amount of 
oxygen required by bacteria while stabilizing decomposable 
organic matter under aerobic conditions.

Chemical oxygen demand (COD) indicates the quantity 
of oxidizable compounds present in water and varies with 
water composition(s), temperature, period of contact, and 
other factors.

Coliform organisms are a group of bacteria used as an 
indicator of the sanitary quality of the water. The number 
of coliform colonies per 100 millilitres is determined by 
the immediate or delayed incubation membrane filter method.

Contents is the volume of water in a reservoir, lake, 
stream or aquifer. Contents herein is that of a reservoir 
or lake and unless otherwise indicated, is computed on the 
basis of a level pool and does not include bank storage.

Control designates a feature downstream from the gage 
that determines the stage-discharge relation at the gage. 
This feature may be a natural constriction of the channel, 
an artificial structure, or a uniform cross section over 
a long reach of the channel.

Continuing record station is a specified site which 
meets one or all conditions listed:

1. When chemical samples are collected daily or 
monthly for 10 or more months during the water 
year.

2. When water temperature records include observations 
taken once or more times daily.

3. When sediment discharge records include those
periods for which sediment loads are computed and 
are considered to be representative of the runoff 
for the water year.

Cfs-day is the volume of water represented by a flow 
of 1 cubic foot per second for 24 hours. It is equivalent 
to 86,400 cubic feet, approximately 1.9835 acre-feet, or 
about 646,000 or 2,445 cubic metres. It represents a



4 WATER RESOURCES DATA FOR MINNESOTA, 1974

runoff of approximately 0.0372 inch from 1 square mile or 
0.3468 millimetre from 1 square kilometre.

Cubic feet per second per square mile (CFSM) is the 
average number of cubic feet of water flowing per second 
from each square mile of area drained, assuming that the 
runoff is distributed uniformly in time and area.

Cubic foot per second (CFS, cfs) is the rate of discharge 
representing a volume of 1 cubic foot passing a given point 
during 1 second and is equivalent to approximately 7.48 gal 
lons per second or 448.8 gallons per minute or 0.02832 cubic 
metres per second.

Discharge is the volume of water (or more broadly, 
total fluids) that passes a given point within a given 
period of time.

Mean discharge is the arithmetic average of indi 
vidual daily mean discharges during a specific period.

Instantaneous discharge is the discharge at a given 
time.

Drainage area of a stream at a specified location is 
that area, measured in a horizontal plane, enclosed by a 
topographic divide from which direct surface runoff from 
precipitation normally drains by gravity into the stream 
above the specified point. Figures of drainage area given 
herein include all closed basins, or noncontributing areas, 
within the area unless otherwise noted.

Gage height (G.H.) is the water-surface elevation 
referred to some arbitrary gage datum. Gage height is 
often used interchangeably with the general term "stage," 
although gage height is more appropriate when used with 
a reading on a gage.

Gaging station is a particular site on a stream, 
canal, lake, or reservoir where systematic observations 
of gage height or discharge are obtained. When used in 
connection with a discharge record, the term is applied 
only to those gaging stations where a continuous record 
of discharge is computed.

Hardness of water is a physical-chemical characteristic 
that is commonly recognized by the increased quantity of soap 
required to produce lather. It is attributable to the presence 
of alkaline earths (principally calcium and magnesium) and is 
expressed as equivalent calcium carbonate (CaCO3).
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Micrograms per litre (UG/L, ug/1) is a unit expressing 
the concentration of chemical constituents in solution as 
the weight (micrograms) of solute per unit volume (litre) 
of water. One thousand micrograms per litre is equivalent 
to one milligram per litre.

Milligrams per litre (MG/L, mg/1) is a unit for ex 
pressing the concentration of chemical constituents in 
solution. Milligrams per litre represents the weight of 
solute per unit volume of water. Milligrams or micrograms 
per litre may be converted to milliequivalents (one thou 
sandth of a gram-equivalent weight of a constituent) per 
litre by multiplying by the factors in table 1, page 6. 
Concentration of suspended sediment also is expressed in 
mg/1, and is based on the weight of sediment per litre of 
water-sediment mixture. Sediment concentrations may be 
converted to parts per million by using the factors in 
table 2, page 6.

Partial-record station is a particular site where 
limited streamflow or water-quality data are collected 
systematically over a period of years for use in hydro- 
logic analyses.

Particle size is the diameter, in millimeters (mm), 
of suspended sediment or bed material determined by either 
sieve or sedimentation methods. Sedimentation methods 
(pipet, bottom-withdrawal tube, visual-accumulation tube) 
determine fall diameter of particles in either distilled 
water (chemically dispersed) or in native water (the river 
water at the time and point of sampling).

Particle-size classification used in this report 
agrees with recommendations made by the American Geophysi 
cal Union Subcommittee on Sediment Terminology. The 
classification is as follows:

Classification Size (mm) Method of analysis

Clay.......... 0.00024 - 0.004 Sedimentation.
Silt.......... .004 - .062 Sedimentation.
Sand.......... .062 - 2.0 Sedimentation or sieve.
Gravel........ 2.0 - 64.0 Sieve.

The particle-size distribution given in this report is not 
necessarily representative of all particles in transport 
in the stream. Most of the organic material is removed 
and the sample is subjected to mechanical and chemical 
dispersion before analysis in distilled water. Chemical 
dispersion is not used for native-water analysis.
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Table 1.—Factors for conversion of chemical constituents in milligrams 
or micrograms per litre to milliequivalents per litre

Ion

Aluminum (Al + 3 ) * . . . 
Ammonia as NH ̂  + l . . . 
Barium (Ba+2 )......
Bicarbonate (HC03 ~ l ) 
Bromide (Br~ 1 ).....
Calcium (Ca+ 2 ).....
Carbonate (C03 ~ 2 ). . . 
Chloride (Cl' 1 ) . . . .
Chromium (Cr +6 )*. . . 
Cobalt (Co+ 2 )*.....
Copper (Cu+ 2 )*.....
Cyanide (CN~ 1 ).....
Fluoride (F^ 1 .) .....
Hydrogen (H+ 1 ) 
Hydroxide (OH ~

Multi- 
by

0.11119
.05544 
.01456 
.01639 
.01251 
.0*1-990
•03333 
.02821
•11539 
.03394 
.03148 
.03844 
.05264 
.99209 
.05880

Ion

Iodide (I" 1 )..... 
Iron (Fe +3 )*.... 
Lead (Fb +2 )*.... 
Lithium (Li+ 1 )* . . 
Magnesium (Mg+2 ) . 
Manganese (Mn+ 2 ) * 
Nickel (Ni* 2)*. . . 
Nitrate (NOg- 1 ) . . 
Nitrite (N02" 1 ) • • 
Phosphate (K)i*-3 ) 
Potassium (K+1 ) . . 
Sodium (Na +1 ) . . . . 
Strontium (Sr + 2 )* 
Sulfate (S0 4 ~ 2 ) . . 
Zinc (Zn + 2 )*....

Multi- 
Ply by

0.00788
.05372
.00965
.14411
.08226
.03640
.03406
.01613
.02174
.03159
.02557
.04350
.02283
.02082
.03060

^•Constituent reported in micrograms per litre; multiply by factor 
and divide results by 1,000.

Table 2. — Factors for conversion of sediment concentration in milligrams
per litre to parts per million* 

(All values calculated to three significant figures)

Range of
concen
tration
in 1000
mg/1

0 - 8
8.05- 24

24.2 - 40
40.5 - 56
56.5 - 72
72.5 - 88
88.5 -104

105 -120
121 -136
137 -152
153 -169
170 -185
186 -200

Di
vide
by

1.00
1.01
1.02
1.03
1.04
1.05
1.06
1.07
1.08
1.09
1.10
1.11
1.12

Range of
concen
tration
in 1000
mg/1

201-217
218-232
234-248
250-264
266-280
282-297
299-313
315-329
331-345
347-361
363-378
380-393
395-409

Di
vide
by

1.13
1.14
1.15
1.16
1.17
1.18
1.19
1.20
1.21
1.22
1.23
1.24
1.25

Range of
concen
tration
in 1000
mg/1

411-424
427-440
443.457
460-473
476-489
492-506
508-522
524-538
540-554
556-570
572-585
587-602
604-617

Di
vide
by

1.26
1.27
1.28
1.29
1.30
1.31
1.32
1.33
1.3^
1.35
1.36
1.37
1.38

Range of
concen
tration
in 1000
mg/1

619-634
636-650
652-666
668.682
684-698
700-715
717-730
732-747
749-762
765-780
782-796
798-810

Di
vide
by

1.39
1.40
1.41
1.42
1.43
1.44
1.45
1.46
1.47
1.48
1.49
1.50

*Based on water density of 1.000 g/ml and a specific gravity of 
sediment of 2.65.
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Plankton is the floating (or weakly swimming) animal 
or plant life in a body of water consisting chiefly of 
minute plants (as diatoms and blue-green algae) and of 
minute animals (as protozoan, entomostracans, and various 
larvae).

Runoff in inches (IN, in) shows the depth to which the 
drainage area would be covered if all the runoff for a 
given time period were uniformly distributed on it.

Sediment is solid material that originates mostly 
from disintegrated rocks and is transported by, suspended 
in, or deposited from water; it includes chemical and bio 
chemical precipitates and decomposed organic material such 
as humus. The quantity, characteristics, and cause of the 
occurrence of sediment in streams are influenced by environ 
mental factors. Some major factors are degree of slope, 
soil characteristics, land usage, and quantity and intensity 
of precipitation.

Suspended sediment is the sediment that at 
any given time is maintained in suspension by the 
upward components of turbulent currents or that 
exists in suspension as a colloid.

Suspended-sediment discharge is the rate at 
which dry weight of sediment passes a section of 
a stream or is the quantity of sediment, as mea 
sured by dry weight, or by volume, that is dis 
charged in a given time. It is computed by 
multiplying discharge times mg/1 times 0.0027.

Total sediment discharge or total sediment 
load is the sum of the suspended-sediment discharge 
and the bedload discharge. It is the total quantity 
of sediment, as measured by dry weight or volume, 
that is discharged during a given time.

Suspended-sediment concentration is the 
velocity-weighted concentration of suspended sedi 
ment in the sampled zone (from the water surface 
to a point approximately 0.3 ft above the bed) 
expressed as milligrams of dry sediment per litre 
of water-sediment mixture (mg/1).

Mean concentration is the time-weighted con 
centration of suspended sediment passing a stream 
section during a 24-hour day.
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Sodium-adsorption-ratio (SAR) is the expression of 
relative activity of sodium ions in exchange reactions with 
soil and is an index of sodium or alkali hazard to the soil. 
Waters range in respect to sodium hazard from those which can 
be used for irrigation on almost all soils to those which are 
generally unsatisfactory for irrigation.

Solute is any substance derived from the atmosphere, 
vegetation, soil, or rocks that is dissolved in water.

Specific conductance is a measure of the ability of 
a water to conduct an electrical current and is expressed 
in micromhos per centimeter at 25°C. Because the specific 
conductance is related to the number and specific chemical 
types of ions in solution, it can be used for approximating 
the dissolved-solids content in the water. Commonly, the 
amount of dissolved solids (in milligrams per litre) is 
about 65 percent of the specific conductance (in micromhos). 
This relation is not constant from stream to stream or from 
well to well, and it may even vary in the same source with 
changes in the composition of the water.

Stage-discharge relation is the relation between gage 
height and the volume of water per unit of time, flowing 
in a channel.

Thermograph is a thermometer that continuously and 
automatically records, on a chart, the water temperature 
of a stream. "Temperature recorder" is the term used to 
indicate the presence of a thermograph or a digital mech 
anism that automatically records water temperatures on 
paper tape.

Time-weighted average is computed by multiplying the 
number of days in the sampling period by the concentrations 
of individual constituents for the corresponding period 
and dividing the sum of the products by the total number 
of days. A time-weighted average represents the composition 
of water that would be contained in a vessel or reservoir 
that had received equal quantities of water from the stream 
each day for the water year.

Tons per acre-foot indicates the dry weight of dis 
solved solids in 1 acre-foot of water. It is computed by 
multiplying the concentration in milligrams per litre by 
0.00136.

Tons per day is the quantity of a substance in solution 
or suspension that passes a stream section during a 24-hour 
day.
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Weighted average is used in this report to indicate 
discharge-weighted average. It is computed by multiplying 
the discharge for a sampling period by the concentrations 
of individual constituents for the corresponding period and 
dividing the sum of the products by the sum of the discharges 
A discharge-weighted average approximates the composition 
of water that would be found in a reservoir containing all 
the water passing a given location during the water year 
after thorough mixing in the reservoir. See also table for 
converting English Units to International Units on page 27.

WRD is used as an abbreviation for "Water Resources 
Data" in the summary REVISIONS paragraph to refer to pre 
viously published State annual basic-data reports.

WSP is used as an abbreviation for "Water-Supply Paper" 
in references to previously published reports.

SPECIAL NETWORKS AND PROGRAMS

Hydrologic bench-mark station is one that provides 
hydrologic data for a basin in which the hydrologic regimen 
will likely be governed solely by natural conditions. Data 
collected at a bench-mark station may be used to separate 
effects of natural from manmade changes in other basins 
which have been developed and in which the physiography, 
climate, and geology are similar to those in the undeveloped 
bench-mark basin.

Radiochemical program is a network of regularly sampled 
water quality stations where additional samples are collected 
twice a year (at high and low flow) to be analyzed for radio- 
isotopes. The streams that are sampled represent major 
drainage basins in the conterminous United States.

Radioisotopes are isotope forms of an element that ex 
hibit radioactivity. Isotopes are varieties of a chemical 
element that differ in atomic weight, but are very nearly 
alike in chemical properties. The difference arises because 
the atoms of the isotopic forms of an element differ in the 
number of neutrons in the nucleus. For example: Ordinary 
chlorine is a mixture of isotopes having atomic weights 35 
and 37, with the natural mixture having atomic weight about 
35.453. Many of the elements similarly exist as mixtures 
of isotopes, and a great many new isotopes have been produced 
in the operation of nuclear devices such as the cyclotron 
(Rose, 1966). There are 275 isotopes of the 81 stable ele 
ments in addition to over 800 radioactive isotopes.

Radioisotopes that are determined in this program are 
natural uranium in yg/1 (micrograms per litre), radium as
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radium - 226 in PC/L, (pCi/1, picocuries per litre), gross 
beta radiation as equivalent strontium/yttrium-90 or cesium- 
137 in PC/L, and gross alpha radiation as micrograms of 
uranium equivalent per litre (yg/1). Gross alpha and beta 
radioactivity associated with the fine grained (silt and clay 
sized) sediments in the samples are also determined.

A picocurie (PC, pCi) is one trillionth (1 x 10~~ 12 ) of 
the amount of radioactivity represented by a curie (Ci). A 
curie is the amount of radioactivity that yields 3.7 x 10 10 
radioactive disintegrations per second. A picocurie yields 
2.22 dpm (disintegrations per minute).

DOWNSTREAM ORDER AND STATION NUMBER

Stations are listed in a downstream direction along the 
main stream, and stations on tributaries are listed between 
stations on the main stream in the order in which those trib 
utaries enter the main stream. Stations on tributaries en 
tering above all mainstream stations are listed before the 
first mainstream station. Stations on tributaries to tribu 
taries are listed in a similar manner. In the lists of 
gaging stations and water-quality stations in the front of 
this report the rank of tributaries is indicated by indenta 
tion, each indention representing one rank.

As an added means of identification, each gaging station, 
partial-record station, and water-quality station has been 
assigned a station number. These are in the same downstream 
order used in this report. In assigning station numbers, no 
distinction is made between partial-record stations and gaging 
stations; therefore, the station number for a partial-record 
station indicates downstream order position in a list made up 
of both types of stations. Water-quality stations located at 
or near gaging stations or partial-record stations have the 
same number as the gaging or partial-record station. Gaps 
are left in the series of numbers to allow for new stations 
that may be established; hence, the numbers are not consecu 
tive. The complete 8-digit number for each station, such as 
05061500, includes the part number "05" and a 6-digit number. 
This number appears just to the left of the station name. In 
this report, the records are listed in downstream order by 
parts. The part number refers to an area whose boundaries 
coincide with certain natural drainage lines. All records 
for a drainage basin encompassing more than one State could 
be arranged in downstream order by assembling pages from 
the various State reports by station number to include all 
records in the basin.
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Downstream order station numbers are not assigned to 
sites where only random water-quality samples are taken. 
These sites are classified as water-quality miscellaneous 
sites and as a means of location and identification a 
15-digit number consisting of the latitude and longitude 
coordinates to the nearest second for each site plus a 
2-digit sequential number are assigned. For example, the 
station number for a water-quality miscellaneous site with 
lat 42028'47", long 071O41'04" would be 422847071410401.

WELL NUMBER

The well numbering system of the U.S. Geological Survey 
is based on the grid system of latitude and longitude. The 
well number consists of 15 digits. The first 6 digits 
denote the degrees, minutes, and seconds of latitude, the 
next 7 digits denote degrees, minutes, and seconds of longi 
tude, and the last 2 digits is a sequential number for wells 
within a 1-second grid. The system provides the geographic 
location of the well and a unique number for each well. 
In the event that the latitude-longitude coordinates for 
a surface-water miscellaneous sampling site and a well site 
are the same, assign sequential numbers "01," "02," etc. 
within the same sequence.

PART 1. SURFACE WATER RECORDS 

Collection and computation of data

The base data collected at gaging stations consist of 
records of stage and measurements of discharge of streams 
or canals, and stage, surface area, and contents of lakes 
or reservoirs. In addition, observations of factors 
affecting the stage-discharge relation or the stage-capacity 
relation, weather records, and other information are used 
to supplement base data in determining the daily flow or 
volume of water in storage. Records of stage are obtained 
from direct readings on a non-recording gage or from a 
water-stage recorder that gives either a continuous graph 
of the fluctuations or a tape punched at 15-, 30- or 60- 
minute intervals. Measurements of discharge are made with 
a current meter, using the general methods adopted by the 
Geological Survey on the basis of experience in stream 
gaging since 1888. These methods are described in standard 
textbooks, in Water-supply Paper 888, and in U.S. Geological 
Survey Techniques of Water Resources Investigations, book 3, 
chapter A6. Surface areas of lakes or reservoirs are
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determined from instrument surveys using standard methods. 
The configuration of the reservoir bottom is determined 
by sounding at many points.

For stream-gaging stations, rating tables giving the 
discharge for any stage are prepared from stage-discharge 
relation curves. If extensions to the rating curves are 
necessary to express discharge greater than measured, they 
are made on the basis of indirect measurements of peak dis 
charge (such as slope-area or contracted-opening measure 
ments, computation of flow over dams or weirs), velocity- 
area studies, and logarithmic plotting. The daily mean 
discharge is computed from gage heights and rating tables, 
then the monthly and yearly mean discharge are computed 
from the daily figures. If the stage-discharge relation 
is subject to change because of frequent or continual change 
in the physical features that form the control, the daily 
mean discharge is computed by the shifting-control method, 
in which correction factors based on individual discharge 
measurements and notes by engineers and observers are used 
in applying the gage heights to the rating tables. If the 
stage-discharge relation for a station is temporarily 
changed by the presence of aquatic growth or debris on 
the control, the daily mean discharge is computed by what 
is basically the shifting-control method.

At some stream-gaging stations the stage-discharge 
relation is affected by backwater from reservoirs, tributary 
streams, or other sources. This necessitates the use of 
the slope method in which the slope or fall in a reach of 
the stream is a factor in computing discharge. The slope 
or fall is obtained by means of an auxiliary gage set at 
some distance from the base gage. At some stations the 
stage-discharge relation is affected by changing stage; 
at these stations the rate of change in stage is used as 
a factor in computing discharge.

At some stream-gaging stations the stage-discharge 
relation is affected by ice in the winter, and it becomes 
impossible to compute the discharge in the usual manner. 
Discharge for periods of ice effect is computed on the 
basis of the gage-height record and occasional winter 
discharge measurements, consideration being given to the 
available information on temperature and precipitation, 
notes by gage observers and hydrologists, and comparable 
records of discharge for other stations in the same or 
nearby basins.
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For a lake or reservoir station, capacity tables 
giving the contents for any stage are prepared from stage- 
area relation curves defined by surveys. The application 
of the stage to the capacity table gives the contents, 
from which the daily, monthly, or yearly change in contents 
is computed.

If the stage-capacity curve is subject to changes be 
cause of deposition of sediment in the reservoir, periodic 
resurveys of the reservoir are necessary to define new 
stage-capacity curves. During the period between reser 
voir surveys the computed contents may be increasingly 
in error due to the gradual accumulation of sediment.

For some gaging stations there are periods when no 
gage-height record is obtained or the recorded gage height 
is so faulty that it cannot be used to compute daily dis 
charge or contents. This happens when the recorder stops 
or otherwise fails to operate properly, intakes are plugged, 
the float is frozen in the well, or for various other 
reasons. For such periods the daily discharges are esti 
mated on the basis of recorded range in stage, adjoining 
good record, discharge measurements, weather records, and 
comparison with other station records from the same or 
nearby basins. Lakewise daily contents may be estimated 
on the basis of operator's log, adjoining good record, 
inflow-outflow studies, and other information.

The data in this report generally comprise a descrip 
tion of the station and tabulations of daily and monthly 
figures. For gaging stations on streams or canals a table 
showing the daily discharge and monthly and yearly dis 
charge is given. For gaging stations on lakes and reser 
voirs a monthly summary table of stage and contents or a 
table showing the daily contents is given. Tables of 
daily mean gage heights are included for some streamflow 
stations and for some reservoir stations. Records are 
published for the water year, which begins on October 1 
and ends on September 30. A calendar for the current 
water year is shown on the reverse side of the front cover 
to facilitate finding the day of the week for any date.

The description of the gaging stations gives the 
location, drainage area, period of record, type and history 
of gages, average discharge, extremes of discharge or 
contents, and general remarks. The location of the gaging 
station and the drainage area are obtained from the most 
accurate maps available. River mileage, given under
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"LOCATION" for some stations, is that determined and used 
by the Corps of Engineers or other agencies. Periods for 
which there are published records for the present station 
or for stations generally equivalent to the present one 
are given under "PERIOD OF RECORD." The type of gage cur 
rently in use, the datum of the present gage above mean 
sea level, and a condensed history of the types, locations, 
and datum of previous gages used during the period of record 
are given under "GAGE." In references to datum of gage, 
the phrase "mean sea level" denotes "Sea Level Datum of 
1929" as used by the Topographic Division of the Geological 
Survey unless otherwise qualified. The average discharge 
for the number of years indicated is given under "AVERAGE 
DISCHARGE"; it is not given for stations having fewer than 
5 complete years of record or for stations where changes 
in water development during the period of record cause 
the figure to have little significance. In addition, the 
median of yearly mean discharges is given for stream-gaging 
stations having 10 or more complete years of record if the 
median differs from the average by more than 10 percent. 
The maximum discharge if there is little or no regulation 
(or minimum contents) and the minimum gage height if it is 
significant are given under "EXTREMES." The minimum daily 
discharge is given if there is extensive regulation (also 
the minimum discharge and gage height if they are abnor 
mally low). In the first paragraph headed "Current year, " 
the data given are for the complete current water year 
unless otherwise specified. In the second paragraph under 
"EXTREMES" headed "Period of record:" the data given are 
for the period of record given in PERIOD OF RECORD paragraph 
Reliable information concerning major floods that occurred 
outside the period of record is given in the third or last 
paragraph under "EXTREMES." Unless otherwise qualified, 
the maximum discharge (or contents) corresponds to the 
crest stage obtained by use of a water-stage recorder 
(graphic or digital), a crest-stage gage, or a nonrecording 
gage read at the time of the crest. If the maximum gage 
height did not occur at the same time as the maximum dis 
charge (or contents), it is given separately. Information 
pertaining to the accuracy of the discharge records, to 
conditions that affect the natural flow at the gaging 
station, and availability of Water Quality records, is 
given under "REMARKS"; for reservoir stations information 
on the dam forming the reservoir, the capacity, outlet 
works and spillway, and purpose and use of the reservoir, 
is also under "REMARKS."
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Previously published records of some stations have 
been found to be in error on the basis of data or infor 
mation later obtained. Revisions of such records are 
usually published along with the current records in one 
of the annual or compilation reports. In order to make 
it easier to find such revised records, a paragraph headed 
"REVISIONS (WATER YEARS) 11 has been added to the descrip 
tion of all stations for which revised records have been 
published. Listed therein are all the reports in which 
revisions have been published, each followed by the water 
years for which figures are revised in that report. In 
listing the water years only one number is given; for in 
stance, 1965 stands for the water year October 1, 1964, 
to September 30, 1965. If no daily, monthly, or annual 
figures of discharge were revised, that fact is brought 
out by notations after the year dates as follows: "(M) " 
means that only the instantaneous maximum discharge was 
revised; "(m)" that only the instantaneous minimum was 
revised; and "(P)" that only peak discharges were revised. 
If the drainage area has been revised, the report in which 
the revised figure was first published is given. It 
should be noted that for all stations for which cubic 
feet per second per square mile and runoff in inches are 
published, a revision of the drainage area necessitates 
corresponding revision of all figures based on the drainage 
area. Revised figures of cubic feet per second per square 
mile and runoff in inches resulting from a revision of 
the drainage area only are usually not published in the 
annual series of reports.

Skeleton rating tables are published for stream- 
gaging stations where they serve a useful purpose and the 
dates of applicability can be easily identified.

Skeleton capacity tables are published for all reser 
voirs for which records of contents are published on a 
daily basis.

The daily table for stream-gaging stations gives the 
mean discharge for each day and is followed by monthly 
and yearly summaries. In the monthly summary below the 
daily table, the line headed "TOTAL" gives the sum of the 
daily figures. The line headed "MEAN" gives the average 
flow in cubic feet per second during the month. The lines 
headed "MAX" and "MIN" give the maximum and minimum daily 
discharges, respectively, for the month. Discharge for 
the month also may be expressed in cubic feet per second 
per square mile (line headed "CFSM"), or in inches (line
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headed "IN"), or in acre-feet (line headed "AC-FT"). Fig 
ures for cubic feet per second per square mile and runoff 
in inches are omitted if there is extensive regulation or 
diversion, if the drainage area includes large noncontrib- 
uting areas, or if the average annual rainfall over the 
drainage basin is usually less than 20 inches.

In the yearly summary below the monthly summary, the 
figures following "MAX" are the maximum daily discharges 
for the calendar and water years; likewise, those following 
"MIN" are the minimum daily discharges.

Footnotes to the table of daily discharges are intro 
duced by the word "NOTE." Footnotes are used to indicate 
periods for which the discharge is computed or estimated 
by special methods because of no gage-height record, back 
water from various sources, or other unusual conditions. 
Periods of no gage-height record are indicated if the period 
is continuous for a month or more or includes the maximum 
discharge for the year. Periods of backwater from an un 
usual source, of indefinite stage-discharge relation, or 
of any other unusual condition at the gage site are indi 
cated only if they are a month or more in length and the 
accuracy of the records is affected. Days on which the 
stage-discharge relation is affected by ice are not indi 
cated. The methods used in computing discharge for various 
unusual conditions have been explained in preceding para 
graphs .

Peak discharges and their times of occurrence and 
corresponding gage heights for many stations are listed 
below the yearly summary. All independent peaks above the 
selected base are given. The base discharge, which is 
given in parentheses, is selected so that an average of 
about three peaks a year can be presented. Peak discharges 
are not published for any canals, ditches, drains, or for 
any stream for which the peaks are subjected to substantial 
control by man. Time of day is expressed in 24-hour local 
standard time; for example, 12:30 a.m. is 0030, 1:30 p.m. 
is 1330.

For most gaging stations on lakes and reservoirs the 
data presented comprise a description of the station and 
a monthly summary table of stage and contents. For some 
reservoirs a table showing daily contents or stage is given. 
A skeleton table of capacity at given stages is published 
for all reservoirs for which records are published on a 
daily basis, but is not published for reservoirs for which 
only monthly data are given.
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Data collected at partial-record stations and miscel 
laneous sites are given in three tables at the end of the 
surface-water records in this report. The first is a 
table of discharge measurements at low-flow partial-record 
stations, the second is a table of annual maximum stage 
and discharge at crest-stage stations, and the third is 
a table of discharge measurements at miscellaneous sites.

Accuracy of Data

The accuracy of discharge data depends primarily on 
(1) the stability of the stage-discharge relation, or if 
the control is unstable, the frequency of discharge mea 
surements, and (2) the accuracy of observations of stage, 
measurements of discharge, and interpretation of records.

The station description under "REMARKS" states the 
degree of accuracy of the records. "Excellent" means that 
about 95 percent of the daily discharges is within 5 per 
cent; "good" within 10 percent; and "fair" within 15 per 
cent. "Poor" means that daily discharges have less than 
"fair" accuracy.

Figures of daily mean discharge in this report are 
shown to the nearest hundredth of a cubic foot per second 
for discharges of less than 1 cfs; to tenths between 1.0 
and 10 cfs; to whole numbers between 10 and 1,000 cfs; 
and to 3 significant figures above 1,000 cfs. The number 
of significant figures used is based solely on the magni 
tude of the figure. The same rounding rules apply to 
discharge figures listed for partial-record stations and 
miscellaneous sites.

Discharge at many stations, as indicated by the 
monthly mean, may not reflect natural runoff due to the 
effects of diversion, consumption, regulation by storage, 
increase or decrease in evaporation due to artificial 
causes or to other factors. For such stations, figures 
of cubic feet per second per square mile and of runoff in 
inches are not published unless satisfactory adjustments 
can be made for diversions, for changes in contents of 
reservoirs, or for other changes incident to use and con 
trol. Evaporation from a reservoir is not included in 
the adjustments for changes in reservoir contents, unless 
it is so stated. Even at those stations where adjustments 
are made, large errors in computed runoff may occur if 
adjustments or losses are large in comparison with the 
observed discharge.
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Publications

In each water-supply paper entitled, "Surface Water 
Supply of the United States" there is a list of preceding 
water-supply papers containing streamflow information for 
the area covered by that report. In addition, there is a 
list of numbers of water-supply papers containing detailed 
information on major floods in the area. Records for sta 
tions in Minnesota for the period October 1960 to September 
1965 are in Water-Supply Papers 1911, 1913, 1914, 1915, 
and 1917.

Two series of summary reports entitled, "Compilation 
of Records of Surface Waters of the United States" have 
been published; the first series covers the entire period 
of record through September 1950 and the second series 
covers the period October 1950 to September 1960. These 
reports contain summaries of monthly and annual discharge 
and monthend storage for all previously published records, 
as well as some records not contained in the annual series 
of water-supply papers. All records were reexamined and 
revised where warranted. Estimates of discharge were made 
to fill short gaps whenever practical. The yearly summary 
table for each gaging station lists the numbers of the 
water-supply papers in which daily records were published 
for that station. Records for stations in Minnesota are 
compiled in Water-Supply Papers 1307, 1308, and 1310 
through September 1950, and in 1727, 1728, and 1730 for 
October 1950 to September 1960.

Special reports on major floods or droughts or of 
other hydrologic studies for the area have been issued in 
publications other than water-supply papers. Information 
relative to these reports may be obtained from the district 
office.

Other data available

More detailed information than that published for 
most of the gaging stations, such as discharge measurements, 
gage-height record, and rating tables, is on file in the 
district office. Many gaging-station records in Minnesota 
have been analyzed through 1968 to give several statistical 
summaries: (1) the number of days in each year that the 
daily discharge was between selected limits (duration 
tables); (2) the lowest mean discharge for selected numbers 
of consecutive days in each year; and (3) the highest mean 
discharge for selected numbers of consecutive days in each 
year.
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WATER QUALITY RECORDS 

Collection and examination of data

Water samples for analyses usually are collected at 
or near gaging stations. The discharge records at these 
stations are used in conjunction with the computations 
of the chemical constituents and sediment loads in this 
report.

Descriptive statements are given for water-quality 
stations located at or near streamflow stations. Given 
are location, drainage area, periods of record for the 
various water-quality data, extremes of pertinent data, 
and general remarks, in a format similar to that used 
for streamflow gaging stations. For ground-water stations, 
no descriptive statements are given; however, the well 
number, depth of well, date of sampling, and other perti 
nent data are given in the table containing the chemical 
analyses of the ground water.

Data on the quality of surface water were collected 
from designated sampling sites (map on page 227 at pre 
determined intervals such as once daily, weekly, monthly 
or less frequently. Whereas at some sites it was neces 
sary to continuously record data on a punched paper tape 
at 15-, 30-, or 60-minute intervals. Data on quality of 
ground water were collected at 65 wells throughout the 
State.

Water-quality information is presented for chemical 
quality, biological, microbiological, water temperature, 
and fluvial sediment. Chemical quality includes concen 
trations of individual dissolved constituents and certain 
properties or characteristics such as hardness, sodium 
adsorption ratio, specific conductance, and pH. The bio 
logical information includes qualitative and quantitative 
analyses of plankton, bottom organisms, and particulate 
inorganic and amorphous matter present. Microbiological 
information includes quantitative identification of certain 
bacteriological indicator organisms. Water-temperature 
data represent once-daily observations except for stations 
where a continuous temperature recorder furnished informa 
tion from which daily minimums and maximums are obtained. 
Fluvial-sediment information is given for suspended- 
sediment discharges and concentrations and for particle- 
size distribution of suspended sediment and bed material.
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Prior to the 1968 water year, data for chemical con 
stituents and concentrations of suspended sediment were 
reported in parts per million (ppm) and water temperatures 
were reported in degrees Fahrenheit (°F). In October 1967, 
the U.S. Geological Survey began reporting data for chemical 
constituents and concentrations of suspended sediment in 
milligrams per litre (mg/1) and water temperatures in degrees 
Celsius (centigrade, °C). In waters with a density of 1.000 
g/ml (grams per millilitre), parts per million and milligrams 
per litre can be considered equal. In waters with a den 
sity greater than 1.000 g/ml, values in parts per million 
should be multiplied by the density to convert to milligrams 
per litre. Temperatures reported in degrees Celsius may 
be converted to degrees Fahrenheit by using the table 3 
below.

In October 1968, the Geological Survey began reporting 
many of the chemical constituents as well as the minor ele 
ments in micrograms per litre instead of milligrams per 
litre, (See "Definition of Terms," p. 5 and table for con 
verting English Units to SI Units, p. 27.

Table 3.—Degrees Fahrenheit (°F) to degrees Celsius (°C)* (Temperature
reported to nearest 0.5°C)

32 0.0 50 10.0 68 20.0 86 30.0 104 40.0
33 .5 51 10.5 69 20.5 87 30.5 105 ^0.5
34 1.0 52 11.0 TO 21.0 88 31.0 106 4l.O
35 1.5 53 11-5 71 21.5 89 31-5 107 4l.5
36 2.0 54 12.0 72 22.0 90 32.0 108 42.0
37 3-0 55 13.0 73 23.0 91 33-0 109 43.0
38 3-5 56 13-5 74 23-5 92 33-5 HO 43.5
39 4.0 57 14.0 75 24.0 93 34.0 111 44.0
40 4.5 58 14.5 76 24.5 94 34.5 112 44.5
41 5-0 59 15.0 77 25-0 95 35-0 113 45.0
42 5-5 60 15-5 78 25.5 96 35-5 114 45.5
43 6.0 61 16.0 79 26.0 97 36.0 115 46.0
44 6.5 62 16.5 80 26.5 98 36.5 116 46.5
45 7.0 63 17.0 81 27.0 99 37.0 117 47-0
46 8.0 64 18.0 82 28.0 100 38.0 118 48.0
47 8.5 65 18.5 83 28.5 101 38.5 119 48.5
48 9.0 66 19.0 84 29.0 102 39-0 120 49.0
49 9-5 67 19-5 85 29.5 103 39-5 121 49.5

*°C = 5/9 (°F - 32) or °F = 9/5 (°C) + 32.
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Solutes

Most methods for collecting and analyzing water samples 
to determine the kinds and concentrations of solutes are 
described by Brown, Skougstad, and Fishman. The method for 
determining elemental constituents by emission spectrographic 
techniques is described by Barnett and Mallory. Analysis of 
pesticides, herbicides, and organic substances in water are 
described by Goerlitz and Lamar; Lamar, Goerlitz, and Law; 
and Goerlitz and Brown. The collection and analysis of 
aquatic, biological and microbiological samples are described 
by Slack and others.

One sample can define adequately the water quality at 
a given time if the mixture of solutes throughout the stream 
cross section is homogeneous. However, the concentration of 
solutes at different locations in the cross section may vary 
widely with different rates of water discharge, depending on 
the source of material and the turbulence and mixing of the 
stream. Some streams must be sampled through several vertical 
sections to obtain a representative sample needed for an ac 
curate mean concentration and for use in calculating load.

Chemical-quality data published in this report are con 
sidered to be the most representative values available for the 
stations listed. The values reported represent water-quality 
conditions at the time of sampling as much as possible, con 
sistent with available sampling techniques and methods of 
analysis. In the rare case where an apparent inconsistency 
exists between the reported pH value and the relative abun 
dance of carbon dioxide species (carbonate and bicarbonate), 
the inconsistency is the result of a slight uptake of carbon 
dioxide from the air by the sample between measurement of pH 
in the field and determination of carbonate and bicarbonate 
in the laboratory.

The daily chemical-quality data in this report generally 
represent equal-volume composites for 20 to 30-day periods; 
the composite periods are selected on the basis of specific 
conductance of the daily samples and fluctuation of water 
discharge.

For chemical-quality stations equipped with noncontinuous- 
digital monitors, the records consist of daily maximum, mini 
mum, and mean values for each constituent measured and are 
based upon hourly punches beginning at 0.00 hours and ending 
at 2400 hours for the day of record. More detailed records 
(hourly values) may be obtained from the U.S. Geological 
Survey district office at the address given on the back of 
the title page of this report.
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Ground-water quality normally does not change signifi 
cantly during short periods of time; infrequent sampling 
and analysis of ground water adequately define ground-water 
quality at a given site. Water samples from wells are 
analyzed individually.

Temperature

Water temperatures are measured at most of the water- 
quality stations. For daily stations, the water tempera 
tures are taken about the same time each day when sample 
is collected. Large streams have a small diurnal tempera 
ture change while small, shallow streams may have a daily 
range of several degrees and may follow closely the changes 
in air temperature. Some streams may be affected by waste- 
heat discharges.

At stations where continuously recording thermographs 
are present, the records consist of maximum and minimum 
temperatures for each day and the monthly averages.

Sediment

Suspended-sediment concentrations are determined from 
samples collected by using depth-integrating samplers. 
Samples usually are obtained at several verticals in the 
cross section, or a single sample may be obtained at a 
fixed point and a coefficient applied to determine the 
mean concentration in the cross sections.

During periods of rapidly changing flow or rapidly 
changing concentration, samples may have been collected 
more frequently (twice daily or, in some instances, hourly). 
The published sediment discharges for days of rapidly 
changing flow or concentration were computed by the sub 
divided day method (time-discharge weighted average). 
Therefore, for those days when the published sediment dis 
charge value differs from the value computed as the product 
of discharge times mean concentration times 0.0027, the 
reader can assume that the sediment discharge for that day 
was computed by the sub-divided day method. For periods 
when no samples are collected, daily loads of suspended 
sediment are estimated on the basis of water discharge, 
sediment concentrations observed immediately before and 
after the periods, and suspended-sediment loads for other 
periods of similar discharge.

At other stations, suspended-sediment samples are 
collected periodically at many verticals in the stream cross 
section. Although data collected periodically may represent
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conditions only at the time of observation, such data are 
useful in establishing seasonal relations between quality 
and streamflow in predicting long-term sediment-discharge 
characteristics of the stream.

In addition to the records of the quantities of sus 
pended sediment, records of periodic measurements of the 
particle-size distribution of the suspended sediment and 
bed material are included.

Publications

The annual series of water-supply papers that contain 
information on quality of surface waters in Minnesota are 
listed below.

Water Parts Parts Parts Water Parts Parts Parts Parts Part 
year 1-1*1- 1-*J- 5-6 year l-*i- 3-^ ^-5 5-6 6

19*H 9^2 — — 1955 1^00 — — 1*1-01
19*1-2 950 — — 1956 1*1-50 — — 1^51 —
19*^3 970 — — 1957 1520 — — 1521 —
19^ 1022 — — 1958 1571 — — 1572 —
19*1-5 1030 — — 1959 — l6*J-2 — 16^3 —
19*1-6 1050 — — I960 — 17^2 — 17^3 —
19^7 1102 — — 1961 — 1882 — 1883 —
19^8 — 1132 1132 1962 — 19^2 — 19*1-3 —
191^9 — 1162 1162 1963 — 19^8 — 19^9 —
1950 — 1186 1187 196*1- — 1955 — 1956 —
1951 — 1197 1198 1965 — 1962 — 1963 —
1952 — 1250 1251 1966 — 1992 — 1993 —
1953 — 1290 1291 1967 — 2012 — 2013
195!^ — 1350 1351 1968 — — 209^ — 2095

	1969 —— —— 2lM*. —— ——

HYDROLOGIC CONDITIONS

Annual runoff during the 1974 water year was generally 
a little above normal. Streamflow was generally greater 
than normal throughout the State October through June and 
less than normal July through September. Flow in the south 
eastern corner of the State remained above normal throughout 
the year. Flow in the southwestern corner of the State was 
less than normal except for November through February when 
it was greater than normal.

Heavy precipitation June 8-10 in the southeastern 
corner of the State set the stage for flooding that occurred 
on June 21 after additional heavy precipitation on June 20, 
21. Severe flooding occurred in the Whitewater River basin 
with minor flooding in the Root and Zumbro River basins.
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Table 4.—Factors for converting English units to 
International System (SI) units

The following factors may be used to convert the English units published herein 
to the International System of Units (SI). Subsequent reports will contain both the 
English and SI unit equivalents in the station manuscript descriptions until such time 
that all data will be published in SI units.

Multiply English units

inches (in)

feet (ft) 
yards (yd) 
rods 
miles (mi)

acres

square miles (mi2)

gallons (gal)

million gallons (106 gal) 

cubic feet (ft3 ) 

cfs-day (ft3/s-day) 

acre-feet (acre-ft)

cubic feet per second (ft3/s)

gallons per minute (gpm)

million gallons per day (mgd)

ton (short)

By 

Length

25.4
.0254
.3048
.9144

5.0292
1.609

Area

4047
.4047
.4047
.004047

2.590

Volume

3.785
3.785
3.785xlO-3 

3785
3.785xlO-3 

28.32
.02832 

2447
2.447xlO"3 

1233
1.233x10-3
1.233xlO-6 

Flow

28.32
28.32 

.02832 

.06309 

.06309 
6.309x10-5

43.81 
.04381

Mass 

.9072

To obtain SI units

millimetres (mm) 
metres (m) 
metres (m) 
metres (m) 
metres (m) 
kilometres (km)

square metres (m2 ) 
*hectares (ha) 
square hectometre (hm2 ) 
square kilometres (km2 ) 
square kilometres (km2 )

**litres (1)
cubic decimetres 
cubic metres (m3) 
cubic metres (m3 ) 
cubic hectometres 
cubic decimetres 
cubic metres (m3) 
cubic metres (m3 ) 
cubic hectometres 
cubic metres (m3 ) 
cubic hectometres 
cubic kilometres

(dm3 )

(hm3 ) 
(dm3 )

(nm3 )

(hm3 ) 
(km3 )

litres per second (1/s)
cubic decimetres per second (dm3/s)
cubic metres per second (m3/s)
litres per second (1/s)
cubic decimetres per second (dm3/s)
cubic metres per second (m3/s)
cubic decimetres per second (dm3/s)
cubic metres per second (m3/s)

tonne (t)

*The unit hectare is approved for use with the International System (SI) for a 
limited time. See NBS Special Bulletin 330, p. 15, 1972 edition.
**The unit litre is accepted for use with the International System (SI). See NBS 

Special Bulletin 330, p. 13, 1972 edition.
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Figure 2.— Map showing location of lake and stream gaging stations.





PART 1. SURFACE WATER RECORDS
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04010500 Pigeon River at Middle Falls, near Grand Portage, Minn. 

(International gaging station)

LOCATION.--Lat 48°00'44", Icng 89°36'58", in NE% sec.24, T.64 N., R.6 E., Cook County, on right bank 400 ft (122 
m) upstream from Middle Falls, 2.5 mi (4.0 km) upstream from Grand Portage Port of Entry, 3.5 mi (5.6 km) up 
stream from mouth, and 4.7 mi (7.6 km) northeast of village of Grand Portage.

DRAINAGE AREA.--600 mi 2 (1,554 km 2 ).

PERIOD OF RECORD.--June to October 1921, April to November 1922, March 1923 to current year. Published as "at 
International Bridge" April 1924 to September 1940; as "below International Bridge" October 1940 to September 
1965. Monthly discharge only for some periods, published in WSP 1307.

GAGE.--Water-stage recorder. Datum of gage is 789.58 ft (240.664 m) above mean sea level, datum of 1929. Prior 
to Sept. 30, 1940, nonrecording gage at International Bridge, 5.8 mi (9.3 km) upstream at datum 100.24 ft 
(30.553 m) higher.

AVERAGE DISCHARGE.--51 years (1923-74), 505 ft 3 /s (14.30 m 3 /s), 11.43 in/yr (290 mm/yr).

EXTREMES.--Current year: Maximum discharge, 4,560 ft 3 /s (129 m 3 /s) May 11 (gage height, 7.56 ft or 2.304 m) : 
maximum gage height, 7.79 ft (2.374 m) Apr. 22 (backwater from ice); minimum discharge, 116 ft 3 /s (3.29 m 3 /s) 
Aug. 21 (gage height, 0.80 ft or 0.244 m).

Period of record: Maximum discharge, 11,000 ft 3 /s (312 m 3 /s) May 5. 1934 (gage height, 7.6 ft or 2.32 m, 
site and datum then in use), from rating curve extended above 7,000 ft 3 /s (198 m /s); minimum, 27 ft 3 /s 
(0.76 m 3 /s) Nov. 4, 1945 (gage height, -0.08 ft or -0.024 m).

REMARKS.--Records good except those for winter periods, which are fair.

COOPERATION.--This station is one of the international gaging stations maintained by the United States under 
agreement with Canada.

REVISIONS (WATER YEARS).--WSP 744: 1927-28. WSP 804: 1934(M). WSP 974: Drainage area. WSP 1337: 1924(M), 
1925, 1926-28(M), 1931(M), 1938(M), 1941(M), 1945-46(M), 1947, 1948(M), 1950(M).

DAY

1
2
3
u
5

6
7
6
9

10

11
12 l,
13 1,
14 1,
15 1,

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL 22,
MEAN
MAX 1,
MIN
CFSM 1
IN. 1

CAL YH 1973
WTR YR 1974

OCT

631
566
556
530
51C

487
u59
439
459
bui

73U
550
570
340
140

99o
904
623
765
726

693
663
643
626
623

642
633
6(14 
5P2
567

DI5C M Af«t>£» 1^ CUBIC

N'L'V i;ec

"552 713
544 t>5Q
536 &OD
523 56u
502 51C

365 «70
355 uuo
350 420
360 3Vr,
370 370

365 355
410 345
405 335
413 330
460 320

450 315
416 31U
383 305
364 300
364 300

2,320 295
2,630 295
1,800 29Q
1,310 290
1,070 285

1,020 285
1,000 280

940 2 6 o 
835 275
768 270

676 22,202 11,443 b
731
570
439
.22
.41

TOTAu
TOTH

740 369
2,630 7J3

350 2bO
1.23 .62
1.36 .71

239,560 »"EAN 65fc
236,626 *£*N 649

PEAK DISCHARGE (BASE

DATE

11-21
4-26

TIME

1330
2130

G.H. DISCHARGE

6.48 3,400
6.40 3,320

Ft&T ?th SfcCI'ND, wAUtf YFAM OCTOBER 1973

jAf^

250
?uo
230
220
210

200
1V5
19U
J90
19D

190
190
190
190
190

190
190
190
190
190

1 90
l<*0
190
190
190

195
195
195 
195
195
195

,135
196
250
190
.33
.38

MAX 3
MAX 4

, 3,000

DATE

5-11

f Eb

200
200
20U
cPO
200

200
200
200
200
200

205
205
205
205
205

205
205
20b
205
206

207
205
205
204
202

198
197
195

5,666
202
200
195
.34
.35

,030
,240

FT 3 /S)

TIME

1930

l».At»

1*0
194
195
197
200

200
201
201
200
2uO

198
190
187
183
176

175
173
169
166
163

100
157
155
155
155

155
1S5
155
155
155
155

5,476
177
201
155
.30
.34

Milx 65
"IN 116

G.H.

7.56

APK

155
155
155
160
160

165
165
170
170
175

190
210
255
300
365

450
520
630
77U

1,050

1,500
2,300
2,140
2,110
2,460

2,980
3,120
3,170 
3,060
2,770

31.9HO
1 ,066
3,170

155
1.78
1.98

CFSM 1.09
CFSM 1.08

DISCHARGE

4,560

MAY

2,430
2,160
2,660
2,660
2,240

1,970
1,600
1,630
1,500
1,430

2,750
4,240
3,570
3,060
2,960

2,760
2,460
2,260
2,050
1,670

1,790
2,090
2,310
2,250
2,070

1,870
1,710
1,620 
1,590
1,520
1,450

69,010
2,226
4,240
1,430
3.71
4.28

IN 14
IN 14

TO StPTEMBEP 1974

JUN

1,370
1,290
1,210
1,180
1,190

1,150
1,200
1,700
1,560
1,950

1,690
,550
,350
,240
,240

,200
,160
,100
1,020

956

904
645
600
760
713

681
642
607
595
625

33,660
1,123
1,950

595
1.87
2.09

.85

.66

JUL
596
555
532
564
561

529
495
474
462
455

429
405
367
373
359

339
326
315
299
286

262
246
234
225
214

206
198
195 
201
i fjQ1 v"

175

11,090
356
596
175
,60
.69

AUG

168
167
161
155150'

144
140
135
130
126

146
142
135
132
134

128
120
121
120
118

173
257
292
260
261

263
263
265 
246
224
226

5,522
176
292
116
.30
.34

SEP

225
221
202
167
177

164
153
146
139
141

1,390
1,300
852
656
534

460
461
504
455
412

375
346
325
314
306

306
296
262 
286
305

11,946
396

1,390
139
,66
.74
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04014500 Baptism River near Beaver Bay, Minn.

33

LOCATION.--Lat 47°20'15", long 91°12'00", in SEWE% sec.15, T.56 N., R.7 W., Lake County, on right bank 30 ft 
(9 m) upstream from bridge on U.S. Highway 61, 0.2 mi (0.3 km) upstream from mouth, 4 mi (6 km) northeast of 
Silver Bay, and 7 mi (11 km) northeast of village of Beaver Bay.

DRAINAGE AREA.--140 mi 2 (363 km2 ).

PERIOD OF RECORD.--October 1927 to current year. Monthly discharge only for some periods, published in WSP 1307.

GAGE.--Water-stage recorder. Datum of gage is 609.97 ft (185.919 m) above mean sea level (Corps of Engineers 
bench mark). Prior to Oct. 5, 1934, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--47 years, 168 ft 3 /s (4.758 m 3 /s), 16.30 in/yr (414 mm/yr).

EXTREMES.--Current year: Maximum discharge, 3,490 ft 3 /s (98.8 m 3 /s) Oct. 9 (gage height, 4.60 ft or 1.402 m); 
minimum, 18 ft 3 /s (0.51 m3 /s) Jan. 15, July 31, Aug. 1; minimum gage height, 0.78 ft (0.238 m) Aug. 

Period of record: Maximum discharge recorded, 9,350 ft 3 /s (265 m 3 /s) Aug. 9, 1939 (gage height,
1. 
8.11r^ixuu. wi IGWUJ.U.. no. A J.IHUIII u. J. o \~ILCL *&c ici'isi "J-v-u. ? j « j j , „ , r v , - _ _ _.

2.472 m), from rating curve extended above 4,000 ft*/s (113 m 3 /s); maximum gage height, 11.06 ft (3.371 m)
inimum daily discharge, 0.4 fr*/s (0.011 m3 /s) Jan. 5,

ft or

Apr. 12, 1965 (from floodmark, backwater from ice); minimum 
6, 1940.

REMARKS.--Records fair.

REVISIONS (WATER YEARS).--WSP 894: 1939. WSP 1337: 1933-34(M), 1935.

IM CUdIC FtkT PEK SECOND, *ATt« YEAR OCTOBtR 1973 TO SfePTEMbfeH 1974

OCI OEC JAN APH JUL AUG 5feP

1
t
3
a
5

6
7
6
V

10

11
12
13
1"
15

16
17
18
1*
20

21
22
23
24
25

10
27
<?e
29
30
31

TOTAL
MtAN
MAX
*IN
CFbi-i
IN.

CAL YR
WTR YR

ie2
Ibl
130
108
Vl4

C«»

7?
l<4

703
2,51u

l.evu
2,060
1,330

b«9
e>9«

513
400
343
321
2*5

20t>
*1>t
237
2«b
*«B

«37
232
216
l Q*.1 "TO

182
I7b

15,351
«95

2, bit
r*

3.^
4,0s

17*
16 5
154

132
102

77
82
<>0

12"
154

130
1"!
1 UB
165
lab

132
116
108
10"
151

1 ,«uQ
1,060

717
522
HOB

3t>2
370
295
271
221

6,27«
27t>

1 ,<JuO
77

1,<>7
2.20

1973 TOTAL 93,340
1974 TOTAL 77,001

176
Ib3
131
112
9fc

«5
79
76
7«
72

71
69
68
67
66

66
6b
65
bl
63

63
62
61
60
60

59
5fl
57
55
52
«e

*,357
76.0
I7b
ub-

.54

.63

MEAN 256
MEAN 211

PEAK DISCHARGE (BASE

DATE
10-9
10-12
11-21
4-22

TIME
2300
0330
0830
1700

G. H. DISCHARGE

4.60
4.03
4.01
3.77

3,490
2,410
2,350
1,580

43
3V
35
33
32

30
26
25
23
23

21
20
19
IV
20

21
22
22
23
23

25
25
26
27
26

29
30
31
31
31
31

635
2e,9

43
IV

.1'

.22

MAX 2
MAX 2

, 1,300

DATE
4-25
5-11
6-10

30
2V
30
30
29

28
28
28
27
28

26
27
27
2o
25

26
26
26
26
25

25
26
26
25
25

25
25
25

749
26,8

30
25

.19

.20

,510
,510

FT 3 /S)

TIME

2330
1330
1030

25 27
26 31
26 31
29 30
31 30

32 32
33 3<J
34 33
34 30
33 36

32 45
31 75
30 250
30 460
29 550

29 650
28 750
28 750
27 765
27 796

26 1,000
26 1,490
25 1,190
25 1,090
25 1,340

25 1,460
25 1,460
25 1,340
25 1,030
26 765

875 17,710
26.2 590

34 1,490
25 27
.20 4,21
.23 4.71

MIN 15 CFSM 1.83
MIN 18 CFSM 1.51

G. H. DISCHARGE

3.83 1,690
4.08 2,250
3.63 1,670

578
471
618
467
377

289
246
221
206
191

1,210
1,550

967
937
922

726
566
436
338
296

299
351
313
306
260

263
231
253
249
224
270 

14,693
474

1,550
191

3.39
3,90

IN 24.80
IN 20.46

241
209
165
429
558

440
670

1,020
1,010
1,500

1,030
695
469
359
339

319
266
262
226
162

152
124
107
92
76

63
52
45
44
45

11,431
361

1,500
44

2.72
3,04

37
53
105
156
133

99
74
54
57
52

42
34
30
32
26

26
56
49
62
77

64
eo
61
46
40

31
25
21
20
19
4 A18

1,707
55.1
156
16

.39

.45

19
43
84
76
58

50
39
31
26
24

55
52
44
35
29

33
31
27
24
21

23
26
25
24
24

166
230
156
130
118
t tit**«*o 

1,673
60,4
230
19

.43

.50

US
65
64
52
41

34
io
29
29
31

54
57
54
49
42

37
34
31
28
25

23
22
21
22
23

22
21
22
23
26

UUb
38.2
US
21
.27
.30



34 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04015500 Second Creek near Aurora, Minn.

LOCATION.—Lat 47°31'25", long 92°11'35", in SWt sec.12, T.58 N., R.15 W., St. Louis County, on left bank 0.] mi 
(0.2 km) downstream from First Creek, 0.4 mi (0.6 km) upstream from mouth, and 2.1 (3.4 km) east of Aurora.

DRAINAGE AREA.--26.3 mi 2 (68.1 km2 ).

PERIOD OF RECORD.--March 1955 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,410.36 ft (429.878 m) above mean sea level, datum of 1929 
(levels by Erie Mining Company).

AEERAGE DISCHARGE.--19 years, 22.6 ft 3 /s (0.640 m 3 /s), 11.67 in/yr (296 mm/yr).

EXTREMES.--Current year: Maximum discharge, 144 ft 3 /s (4.08 m3 /s) Oct. 12 (gage height, 5.03 ft or 1.533 m); 
minimum daily, 7.2 ft 3 /s (0.20 m 3 /s) Feb. 20-23.

Period of record: Maximum discharge, 254 ft 3 /s (7.19 m3 /s) Apr. 22, 1961 (gage height, 5.63 ft or 1.719 m) 
maximum gage height, 5.75 ft (1.753 m) Mar. 28, 1957 (backwater from ice); minimum daily discharge, 1.5 ft'/s 
(0.042 m'/s) Jan. 26 to Feb. 4, 1963; minimum gage height, 3.10 ft (0.945 m) Feb. 2, 3, 4, 1963.

REMARKS.--Records good except those for winter period, which are fair. 

REVISIONS (WATER YEARS).--WRD Minn. 1971: 1957, 1961.

DISCHARGE, IN CUBIC PttT SECOND, *AUK YEAR OCTOBfcH 1973 TO SEPTEMBtK 1974

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
H
15

16
17
18
19
20

21
22
23
21
25

26
27
28 
29
30
31

TUTAC
ME.A^
MAX
HjN
CFSw
IN.

CAL Y*
*T» YK

UC1

16
le>
21
21
21

21
23
23
47
93

93
131
104

89
75

64
5b
bC
"3
12

UJ
"0
39
37
3e>

34
34
32 
31
29
32

46.2
131
16

1.7ft
2.03

1973 10
5974 in

NOV

33
32
31
32
31

30
30
29
28
28

2?
27
26
26
25

21
24
23
22
22

_jO
35
32
29
27

25
23
22 
21
20

814

27.1
35
20

1.03
1.15

TAU «, 510.0
Tflu t',*,46.i)

UEC

20
19
IV
18
18

17
17
16
16
15

Ib
15
14
14
U

14

14

13
13
13

13
12
12
11
11

11
10
10
Q C" • ™ 

9t
• "

9.3 

432.7
14.0

?0
9.3
.53
.M

MfcAN
•-lEAIV

PEAK DISCHARGE

DATE
10-12
4-13
4-21
5-14

TIME
0430
0400
1830
1700

G. H. DISCHARGE
5.03
5.00 about
4.66
4.50

144
112
99
81

JAN

9.0
8. 8
8.6
P.i
8.1

8.3
8.3
8.2
8.2
8.2

8.2
8.2
8.2
8.2
P. 2

P. 3
8.3
P. 3
".3
8.3

8.3
6.4
P.i
8.1
6.4

P.I
P.I

P. it
P. 4
8.5 

25<3,3
* , 3fc
9.0
P. 2
.32
.37

23.3 PAX
26.4 rtx

(BASE, 60

DATE
5-31
6-6
9-25

(-FB

8,6
6.6
8.6
0.4

8.3

8.1
8.1
8.0
6.0
8,0

6.0
8.0
8.0
8.0
8.0

8.0
7.6
7.6
7.1
7.2

7.2
7.2
7.2
7.3
7.1

7.5
7^6
7.7

219.8
7.8b
8.6
7,2
.30
.31

131 *
131 "•

FT J /S)

TIME

0230
2230
0200

MAR

7.8
7.9
8.0
8.1
8.2

8.3
8.4
8.5
8.5
8.6

8.6
8.7
8.7
8.7
8.8

8.8
8.9
8.9
8.9
8.9

8.8
8.8
8.9
8,9
6.9

8,9
8.9
9.0 
9.0
9.0
9.0 

268.3
8,65
9.0
7.8
.33
.38

IN 5.b
IN 7.2

G. H.

4.31
4.31
4.49

APH

9.0
9.0
v.o
9.0
9.2

9.6
10
11
12
18

38
80
94
82
77

70
69
63
55
68

87
86
74
6b
61

56
56
54

43

1,132.8
17.8

94
9,0
1.82
2.03

CFS« ,«9
CFS 1" 1.00

DISCHARGE

63
63
78

MAY

41
45
49
45
41

37
33
33
30
29

58
72
70
75
76

68
62
57
51
49

bO
bl
53
bl
48

44
40
48 
45
44
61

1,559
bO.3

76
29

1.91
2.21

IN 12,
IN 13,

NOTE . -
Jan.

JUN

56
50
44
56
54

54
60
55
52
56

51
46
46
15
44

41
37
37
35
35

34
32
26
26
25

24
24
24 
26
23

1,220
40.7

60
23

1.55
1.73

05
65

JUL

22
24
28
26
27

26
24
22
22
21

20
19
20
22
21

21
26
27
26
23

23
23
23
23
20

17
16
15 
17
17
17

680

AUG SfcP

16 26
18 25
20 23
20 20
19 16

19 16
20 17
20 16
19 17
19 15

19 17
18 17
17 17
18 16
16 15

16 14
17 13
16 12
17 11
18 10

20 9.6
20 9.4
20 6.9
20 53
24 76

31 62
26 44
25 32
3 A 3De° CT 
30 23
31 

641 686.1
21.9 20.7 22.9

28
15

.83

.96

31 76
16 8.9

.79 .87

.91 .97

-No gage-height record
3 to Feb. 5.



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04016000 Partridge River near Aurora, Minn.

35

LOCATION.--Lat 47°31'OZ", long 9Z°11 I Z4", in SE^SW* sec.12, T.58 N., R.15 W., St. Louis County, on right bank at 
upstream side of highway bridge, 1,000 ft (305 m) downstream from Second Creek, 2.5 mi (4.0 km) east of 
Aurora, and 2.8 mi (4.5 km) upstream from mouth.

DRAINAGE AREA.--156 mi 2 (404 km2 ).

PERIOD OF RECORD.--August 1942 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,402.30 ft (427.421 m) above mean sea level, datum of 1929. 
Aug. 5, 1942, to Aug. 25, 1944, nonrecording gage, and Aug. 26, 1944, to July 1, 1956, water-stage recorder 
at site 45 ft (14 m) downstream at same datum.

AVERAGE DISCHARGE (adjusted for storage and diversion).--32 years, 128 ft 3 /s (3.625 m3 /s), 11.14 in/yr 
(283 mm/yr).

EXTREMES.--Current year: Maximum discharge, 848 ft 3 /s (24.0 m3 /s) Oct. 15 (gage height, 4.98 ft or 1,518 m); 
minimum daily, 20 ft 3 /s (0.57 m 3 /s) Jan. 8, Mar. 22 to Apr. 5.

Period of record: Maximum discharge, 3,230 ft 3 /s (91.5 m 3 /s) May 10, 1950 (gage height, 7.86 ft or 
2.396 m); minimum, 2.2 ft 3 /s (0.062 m? /s) Jan. 30, 31, 1961; minimum gage height, 0.88 ft (0.268 m) Mar. 2, 
1963.

REMARKS.--Records good except those for winter periods, which are fair. Flow regulated at times by storage in 
off-channel Partridge Reservoir, formerly known as Whitewater Lake. Reservoir formed from lake by levees 
around marsh areas and natural outlet. Available capacity, 20,000 acre-ft (24.7 hm3 ) between elevations 
1,410 ft (430 m), natural lake level, and 1,440 ft (439 m). Storage began Apr. 9, 1955. Storage in reser 
voir obtained from Colby Lake during periods of high fl w; release from storage returned to Colby Lake to 
maintain lake elevation during diversion for iron-ore processing. Diversion began Feb. 7, 1956. Some 
seepage losses from reservoir bypass station.

REVISIONS (WATER YEARS).--WSP 974: 1942. WSP 1307: 1943(M).

DAY OCT

DISCHARGE, IN CUBIC FfcET PER SECOND, *AUR YEAR OCTOBER 1973 TO SEHTEHBtR 1974 

NOV DEC JAN f-tti MAR APR MAY JUN JUL AU(i SfcK

1
2
3
4
S

6
7
8
9

,l °

11
12
13
14
15

16
17
16
19
£0

21
22
23
24
25

26
27
26
29 
30
31

TOTAL
MEAN
MAX
MIN
(/)
MEAN #
CFSM #
IN. j4

CAL YR
WTR YR

56
54
57
61
62

56
59
5*9

111
189

225
383
558
764
636

601
695
56«
023
334

271
212
192
181
162

149
141
129
120
109
107 

8,122
262
838

51+
+ 50.0

312
2.00
2.31

TOTAL 1+1+
TOTAL 1+1+

106
103
100
97
91

86
83
79
75
71

69
67
67
70
66

65
67
66
65
66

84
92
97
105
114

117
115
105
OA*ro
u ACO

2.57U
85.8
117
65

+ 22.6
108
.69
.78

,092
,722

83
80
74
69
65

67
65
66
66
61

62
61
56
53
47

45
43
40
36
36

35
34
33
32
33

33
3u
33
32
31
30 

1,537
1+9.6

83
30

+ 5.09
5l+. 7
.35
.1+0

MEAN 121
MEAN 123

29
28
27
26
24

23
21
20
24
28

26
27
26
26
26

26
26
27
28
33

36
32
30
29
20

29
29
30
30 
32
33

86l
27.8

36
20

-2.03
25.8
.17
.19

MAX 838
MAX 838

33
32
30
29
26

27
26
26
27
28

27
28
29
28
26

28
26
27
24
24

23
24
24
24
24

25
26
26

751
26.8

33
23

+1.08
27.9
.18
.19

MIN 2l+
MIN 20

26
25
26
26
26

26
26
27
26
26

27
28
28
28
28

25
24
23
22
21

21
20
20
20
20

20
20
20
20
20
20 

737
23.8

28
20

-.29
23.5
.15
.17

MEAN /
MEAN /

20
20
20
20
20

21
22
23
24
30

55
104
133
126
134

128
137
129
121
136

167
19U
246
322
429

564
582
535
490
<*45

5,1+23
181
581+
20

+106
287

1.8k
2.05

153 CFSM
lU2 CFSM

416
387
380
375
376

369
339
302
264
232

260
347
445
551
597

608
599
577
517
452

398
399
406
423
41b

367
353
349
320
306
331

12,501
1+03
608
232

+27-7
1+31

2.76
3.18

f .98
* .91

326
316
300
319
323

341
380
400
437
483

48<t
459
414
358
305

273
260
257
241
224

201
174
149
128
113

101
91
63
75
66

8,08l
269
l+81t
66

+19-3
288

1.85
2.06

IN. »S 13
IN. * 12

61
58
60
63
69

72
71
64
63
59

55
52
50
50
U6

4b
53
50
<i9
45

46
U6
45
46
44

41
36
35
36
36
35

1,583
51.1

72
35

+3.23
5"».3
.35
.1*0

.32

.36

34
37
38
37
36

35
35
34
32
31

32
32
31
31
31

29
29
28
26
29

30
30
29
29
34

«1
38
37
46
55
63

1,081
3U.9

63
28

-.01
3k. 9
.22
.26

68
59
52
52
52

52
50
51
53
09

fc9
48
48
47
46

46
43
41
38
35

32
30
£9
63
89

74
56
43
40
36

I, 1*?!
1(9.0

89
29

+1.61*
50.6
.32
.36

/ Change in contents in Partridge Reservoir and diversion to iron-ore processing plant, equivalent in cubic
feet per second; furnished by Erie Mining Co.

? Adjusted for change in contents and diversion.



36 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04016500 St. Louis River near Aurora, Minn.

LOCATION.--Lat 47°29;30", long 92°14'20", in SW% sec.22, T.58 N., R.15 W., St. Louis County, on left bank at
upstream side of highway bridge, 0.8 mi (1.3 km) downstream from Partridge River and 1.5 mi (2.4 km) south of 
Aurora.

DRAINAGE AREA.--312 mi 2 (808 km2 ).

PERIOD OF RECORD.--August 1942 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,371.24 ft (417.954 m) above mean sea level, datum of 1929. 
Prior to Aug. 26, 1944, nonrecording gage at same site and datum.

AVERAGE DISCHARGE (adjusted for storage and diversion).--32 years, 249 ft j /s (7.052 m3 /s), 10.84 in/yr (275 
mm/yr).

EXTREMES.--Current year: Maximum discharge, 1,320 ft 3 /s (47.4 m 3 /s) Oct. 15 (gage height, 4.11 ft or 1.253 m); 
minimum daily, 35 ft 3 /s (0.99 m3 /s) May 22 to Apr.i4; minimum gage height, 0.99 ft (0.302 m) Sept. 23. 

Period of record: Maximum discharge, 5,380 ft 3 /s (152 m3 /s) May 14, 1950 (gage height, 8.37 ft or 
2.551 m); minimum, 4.0 ft 3 /s (0.11 m 3 /s) Oct. 2, 3, 1948 (gage height, 0.30 ft or 0.091 m).

REMARKS.--Records good except those for winter period, which are fair. Flow regulated at times by storage in 
off-channel Partridge Reservoir, formerly known as Whitewater Lake. Reservoir formed from lake by levees 
around marsh areas and natural outlet. Available capacity 20,000 acre-ft (24.7 hm 3 ) between elevations 
1,410 ft (430 m), natural lake level, and 1,440 ft (439 m). Storage in reservoir obtained from Colby Lake 
during periods of high flow; release from storage returned to Colby Lake to maintain lake elevation during 
diversion for iron-ore processing. Diversion began Feb. 7, 1956. Some seepage losses from reservoir enter 
above station.

REVISIONS (WATER YEARS).--WSP 1337: 1950.

OCT

DISCHAKiifc, IN CUbIC FfcfcT HtK SECOND, MTtK YfcAK OCTOBfcK 1973 TO 5tPTE*bfcR 1974 

r»ov utc JAN F-EO MAN APK MAY JUN JOL AU6 5tP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
(/ )
MEAN /
CFSM /
IN. /

CAL YR
WTR YR

212
206
204
202
196

186
184

183
295
527

626
922

1.080
1.270
1,310

1.27C
1.170
1.040

910
604

714
633
577
538
498

459
427
401 
379
352
335

18,112
581*

1,310
183

+ 50.0
631*

2.03
2.3l*

TOTAL 96
TOTAL 98

322
306
291
274
252

235
224
219
214
214

187
164
163
161
173

164
161
158
154
154

163
189
201
203
207

210
206
189 
179
173

6,190
206
322
151*

+ 22.6
229
• 73
.82

,137 MEAN
,662 MEAN

160
156
151
151
145

142
139
136
133
130

125
120
115
110
100

95
90
88
86
84

80
78
76
74
72

70
68
66

62
60 

3,226
101*
160
60

+5.09
109
.35
.1*0

263
270

59
56
56
54
52

52
51
50
55
55

55
54
53
52
52

52
52
54
56
60

60
56
56
55
54

53
52
51
50
49

1,670
53.9

60
1*8

-2.03
51.9
.17
.19

MAX 1,310
MAX 1,310

48
47
47
46
46

45
44
43
43
43

43
43
42
42
41

41
40
40
39
39

39
39
39
39
39

41
43
43

1,181*
1*2.3

1*8
39

+1.08
1*3.1*

.11*

.11*

MIN 1*9
MIN 35

43
43
44
45
45

45
45
45
45
45

45
45
45
45
45

44
42
40
38
37

36
35
35
35
35

35
35
35 
35
35
35

1,257
1*0. 5

1*5
35

-.29
1*0.2
.13
.15

MEAN ?
MEAN ?

35
35
35
35
36

36
36
37
39
42

50
60
120
16U
220

300
400
420
460
530

560
620
660
720
760

900
950
920
900
KH 7OO f

11,01*3 2
368
950
35

+106.1
1*71*

1.52
1.70

I 295 CFSM
I 290 CFSM

661
857
699
910
903

674
624
768
706
660

759
895
983

1,070
1,150

1,150
1.130
1,060
1,010

935

682
905
901
893
871

627
780
765 
739
717
765

7,1*69
886

1,150
660

+27.7
911*

2.93
3.38

/ .95
/ .93

f51
723
690
733
746

748
828
883
939

1,030

1,060
1,030

974
907
626

775
740
713
671
630

578
524
466
425
363

j«9
313
264 
254
J •} UecO

20,205
671*

1,060
228

+19.3
693

2.22
2.1*8

IN. ji
IN. ji

207
192
197
201
200

196
184
174
165
157

148
142
134
134
122

115
129
121
117
107

106
110
103
102
96

67
79
72 
72
71
AtttOO

'133
207
68

+3.23
136
.1*1*
.50

12.81*
12.62

67
70
72
69
67

65
64
62
59
57

56
59
56
54
55

52
51
50
46
50

54
53
50
50
56

74
66
64 
76
a &,06
Q *.TO

1,910
61.6

96
1*8

-.01
61.6
.20
.23

96
94
61
62
60

81
61
62
64
61

81
78
77
77
75

74
71
67
63
58

54
49
48
74

117

105
64
67 
64
59

2,286
76.2
117
1*8

+1.61*
77.8
.25
.28

/ Change in contents in Partridge Reservoir and diversion to iron-ore processing plant, equivalent in cubic
feet per second; furnished by Erie Mining Co.

? Adjusted for change in contents and diversion.
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04018750 St. Louis River at Forbes, Minn.

37

LOCATION.--Lat 47°21'48", long 92°35'56", in NE^SE^ sec.3, T.56 N., R.18 W., St. Louis County, on right bank at 
downstream side of highway bridge, 0.5 mi (0.8 km) downstream from Eveleth Taconite Company dam, 0.6 mi (1.0 
km) south of Forbes, 1.8 mi (2.9 km) upstream from Elbow Creek.

PERIOD OF RECORD.--August 1964 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,293.11 ft (394.140 m) above mean sea level, datum of 1929. 
Prior to Oct. 28, 1964, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--10 years, 590 ft 3 /s (16.71 m 3 /s).

EXTREMES.--Current year: Maximum discharge, 2,920 ft 3 /s (82.7 m 3 /s) Oct. 17 (gage height, 12.42 ft or 3.786 m); 
minimum daily, 30 ft 3 /s (0.85 m 3 /s) Feb. 22; minimum gage height, 5.24 ft (1.597 m) Nov. 20, 21.

Period of record: Maximum discharge, 5,610 ft 3 /s (159 m 3 /s) Apr. 16, 1971 (gage height, 16.20 ft or 
4.938 m, result of release of storage behind ice jam at dam 0.5 mi or 0.8 km upstream); maximum daily dis 
charge, 5,170 ft 3 /s (146 m3 /s) Apr. 18, 1969; maximum gage height, 16.27 ft (4.960 m) Apr. 15, 1971 (back 
water from ice); minimum discharge, 24 ft 3 /s (0.68 m 3 /s) Nov. 26, 1966; minimum gage height, 5.14 ft (1.567 m) 
Nov. 26, 1972.

REMARKS.--Records good except those for winter periods, which are fair. There is some regulation at medium and 
low flows and diversion for iron-ore processing at Eveleth Taconite Company dam 0.5 mi (0.8 km) upstream. 
Diversion began Dec. 5, 1965.

UlSChARdE, IN CUBIC FtET KEH SECOND, »ATE«

DAY

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31 

TOTAL
MEAN
MAX
MIN

CAL YR
«TR YH

OCT

367
274
350
367
346

337
323
220
469

1,530

1,710
2,310
2,450
2,550
2,670

2,840
2,900
2,870
2,690
2,420

2,150
1,910
1,710
1,540
1,410

1,250
1,110
1,000

924
tt k uOOo

44,641 14
1,440
2,900

220

1973 TOTAL
1974 TOTAL

MOV

743
707
667
625
569

512
410
536
469
523

456
434
523
306
399

401
364
366
369
297

436
446
423
442
551

461
497
474
410 
400

,298
477
743
297

216,006
231,230

DEC

390
380
370
360
345

330
320
310
295
260

270
255
245
240
230

230
220
215
210
205

200
195
190
165
160

175
170
165
160
155
150 

7,625
246
390
150

MEAN
MEAN

JAN

145
140
13b
135
130

125
122
120
120
120

120
120
120
120
120

120
120
120
120
120

120
120
120
120
120

120
120
120
120
120
120 

3,815
123
145
120

597 fAX
634 MAX

FEU

120
119
1 IB
117
116

115
11"
114
113
112

112
111
110
110
110

106
107
106
105
140

160
30

140
140
140

140
136
134

3,297
lie
160
30

2,900
2,900

MAR

133
132
131
130
130

129
126
127
126
125

125
124
123
122
121

120
120
118
117
116

116
116
115
115
115

115
115
115
115
115
115 

3,764
121
133
115

M1N 25
MIN 30

YEAH OCTliBtK 1973

A^k

115
117
119
120
120

12U
120
122
128
135

165
250
450
650

1,300

1,800
2,100
2,300
2,000
1,910

2,190
2,520
2,560
2,560
2,540

2,510
2,530
2,510
2,420
2,300

39,001
1,300
2,580

115

MAY

2,170
2,070
2,110
2,090
2,010

1,920
1,620
1,600
1,470
1,490

1,650
1,990
2,060
2,150
2,350

2,420
2,420
2,390
2,310
2,210

2,100
2,ObO
2,030
1,870
1,870

1,790
1, MO
1,450 
1,580
1,540
1,610 

60,330
1,946
2,420
1,450

TO StHTEm

JUN

1,650
1,580
1 f blu
1,420
1,600

1,590
1,760
1 , 790
1, 760
1,520

1,960
1,920
1,040
1,750
1,650

1,550
1,250
1,300
1,140
1,140

1,090
1,030

952
682
760

706
518
566 
526
485

39,027
1,301
1,960

465

BtK 1974

JUL

2B7
380
302
367
363

265
357
329
216
27e.

262
240
269
259
286

216
40

222
304
196

213
204
129
190
167

172
143
126 
149
91

129

7,229
233
387
40

AU&

155
161
164
156
149

143
136
135
135
132

129
123
120
112
109

70
50
45
123
132

129
80
47

115
119

142
176
172 
155
145
36

3,799
123
176
36

StP

199
64

lt>4
143
296

U7
122
154
157
156

162
161
156
155
151

146
142
U9
137
139

128
127
72
97
62

164
192
175
151
137

4,404
147
2V6
62
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04018900 East Two River near Iron Junction, Minn.

LOCATION.--Lat 47°24'04", long 92°39'52", in NW%NW% sec.29, T.57 N., R.18 W., St. Louis County, on right bank 30 
ft (9 m) downstream from bridge on State Highway 37 and 2.2 mi (3.5 km) southwest of Iron Junction.

DRAINAGE AREA.--40.0 mi 2 (103.6 km2 ).

PERIOD OF RECORD.--June 1966 to current year. Occasional low-flow measurements, water years 1957-62.

GAGE.--Water-stage recorder. Altitude of gage is 1,335 ft (407 m), from topographic map.

AVERAGE DISCHARGE.--8 years, 35.4 ft 3 /s (1.003 m 3 /s), 12.02 in/yr (395 mm/yr).

EXTREMES.--Current year: Maximum discharge, 640 ft'/s (18.1 m 3 /s) Oct. 12 (gage height, 10.01 ft or 3.051 m); 
minimum daily, 6.6 ft 3 /s (0.187 m 3 /s) Jan. 15; minimum gage height, 2.75 ft (0.838 m) July 13, 18.

Period of record: Maximum discharge, 640 ft 3 /s (18.1 m3 /s) Oct. 12, 1973 (gage height, 10.01 ft or 
3.051 m); maximum gage height, 10.16 ft (3.097 m) Apr. 12, 1971; minimum daily discharge, 4.6 ft 3 /s (0.13 m 3 /s) 
Jan. 27-30, 1970.

REMARKS.--Records good except those for winter periods, which are fair.

COOPERATION.--Records collected and computed by U.S. Steel Corporation and reviewed by Geological Survey.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

*OV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
1 3
14
15

16
1 7
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
Ch SM
IN.
CAL YE
WTR YR

20
19
20
17
17

16
16
15
62

334

U76
600
473
344
265

221
165
lie
87
69

58
50
US
42
40

38
36
34 
32
31
z f<

3i812
123
600
15

3.06
3.55

1973 TOTAL
197 1* TOTAL

30
29
27
24
23

22
20
20
19
19

19
20
20
21
21

23
2U
26
29
31

49
47
«2
39
36

34
35
35 
34
31

649
28.3

49
19

.71

.79

lit, 105.
16,3^0.

29
26
22
20
18

16
15
14
14
13

12
12
11
11
11

10
10
9.8
9.5
9.2

9.0
8.6
8.6
8.4
8.3

8.2
8.0
7.9
7.B
7.7
7.5 

382.7
12.3

29
7.5
.31
.36

9 MEAN
2 MEAN

7.4
7.3
7.2
7.1
7,0

7.0
6.9
6.8
6.8
6.7

6.7
6.7
6.7
6.7
6.6

6.7
ft. 7
6,fct
6.8
6.9

7.0
7.1
7.1
7.2
7.3

7.4
7.5
7.6
7.7 
7*8
7.9 

219,1
7.07
7,9
6.6
.16
.20

38.6
^ It. 8

8.1
8.2
8,u
8.6
8.7

8.9
9.2
9.4
9.6
9,8

10
10
10
10
11

11
11
11
11
12

12
12
12
12
12

12
12
12

291,9
10,4

12
8,1
.26
.27

MAX 600
MAX 600

12
12
11
11
11

11
11
11
11
11

11
11
11
11
11

11
11
11
11
11

11
11
11
12
12

12
12
12 
13
13
13

354
11.4

13
11

.29

.33

MIN 7.5
MIN 6.6

13
14
14
14
15

16
17
20
30
60

100
150
300
300
270

250
242
163
164
179

273
294
280
250
189

141
116
112 
102
a o0"

4,197
1UO
300
13

3.50
3.90

CFSM .97
CFSM 1.12

77
76

102
91
82

72
62
53
47
43

106
177
158
162
186

168
150
125
95
75

105
184
146
119
98

77
67
62
54
47

3,134
101
186
43

2.53
2.91

IN.
IN.

68
65
61
77
91

87
158
177
173
160

130
95
72
59
47

40
36
33
30
28

27
24
20
18
16

15
13
13
14
13

1,860
62,0
177
13

1.55
1.73

13.12
15.20

13
12
12
13
12

12
12
11
12
12

10
9.9
9.5

10
10

10
11
9.5
9.7
9.9

12
15
14
14
14

13
12
11
11
11
11 

358,5
11.6

15
9.5
.29
.33

11
14
14
14
i«

13
12
12
12
12

13
13
13
13
13

12
12
12
12
12

12
14
15
15
17

23
20
18
19
20
20 

446
14,4

23
11

.36

.41

21
19
17
15
14

14
14
11
14
1«

15
15
15
14
13

12
12
12
12
12

13
13
14
14
15

17
17
16
15
14

436
14.5

21
12

.36

.41
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04019000 West Two River near Iron Junction, Minn.

LOCATION.--Lat 47°24'05", long 92°42'10", in SW%SW% sec.24, T.57 N., R.19 W., St. Louis County, on right bank 40 
ft (12 m) upstream from bridge on tate Highway 37, 5 mi (8 km) southwest of Iron Junction, and 9.2 mi 
(14.8 km) upstream from St. Louis River.

DRAINAGE AREA.--68.4 mi 2 (177.2 km2 ).

PERIOD OF RECORD.--October 1953 to September 1962, October 1965 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,322.05 ft (402.96 m) above mean sea level, datum of 1929 
(Minnesota Highway Department bench mark).

AVERAGE DISCHARGE.--18 years, 47.0 ft 3 /s (1.31 ra 3 /s), 9.33 in/yr (237 ram/yr).

EXTREMES.--Current year: Maximum discharge, 870 ft 3 /s (24.6 m 3 /s) Oct. 12 (gage height, 8.98 ft or 2.737 m); 
minimum daily, 4.1 ft 3 /s (0.12 m 3 /s) Jan. 9-15; minimum gage height, 2.35 ft (0.716 m) Sept. 26.

Period of record: Maximum discharge, 916 ft 3 /s (25.9 mVs) Apr. 17, 1954 (gage height, 9.85 ft or 3.002 m); 
minimum daily, 3.0 ft 3 /s (0.085 m 3 /s) Jan. 22 to Feb. 6, 1957; minimum gage height, 2.34 ft (0.713 m) Aug. 15- 
17, 24-28, 1961, Oct. 31, Nov. 1, 1967.

REMARKS.--Records fair except those for winter periods, which are poor. Flow regulated at times by storage in 
West Two River Reservoir for taconite processing at U.S. Steel Mountain Iron Taconite Plant. The reservoir 
impounds water from the upper 27.9 mi 2 (72.3 km2 ) of the drainage area and has an available capacity of 8,500 
acre-ft (10.5 hm 3 ) between elevations 1,370 ft (418 m), natural inlet, and 1,395 ft (425 m), crest of spill 
way at outlet dam. Storage began July 28, 1966. Some seepage losses from reservoir enter above station.

COOPERATION.--Records for current year collected and computed by U.S. Steel Corporation and reviewed by Geol 
ogical Survey.

DISCHARGE, IN CUBIC FEET PEP SECOND, wATfcH YEAR OCTOBER 1973 TO StPTEMUtK 197a

DAY OCT NDV DEC JAN FEb MAR JUL AUfc SEP

1
2
I
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YH
WTR YR

11
11
12
29
26

21
IS
15
87

502

640
852
750
558
442

334
243
176
128
95

77
66
57
50
44

39
37
36
33
31

5,449
176
852
11

2.57
2.96

1973 TOTAL
1974 TOTAL

28
27
25
22
21

21
20
20
20
20

20
19
18
18
19

18
20
18
17
17

37
41
42
41
40

38
36
35
33
31

782
26.1

12
17

.38

.43

14,724
21,489

28
25
22
20
17

16
15
14
13
12

11
10
9.8
9.2
6.6

8.2
7.8
7.4
7.0
6.7

6.5
6.2
6.0
5.6
5.6

5.4
5.2
5.1
5.0
4.9
a. 8 

326.2
10.6

28
4.6
.16
.16

.7 MEAN
,3 MEAN

4.7
4.6
4.5
4.4
4.4

4.3
4.2
u.2
4.1
4.1

4.1
4.1
4.1
4.1
4.1

a. 2
4.3
4.5
4.7
5.0

5.2
5.5
5.8
6.1
6. a

6.7
7.0
7.3
7.7
7 a«"

8.0

160.2
5.17
8.0
4.1
.08
.09

40.3
56.9

8.0
8,1
6.1
8,0
7.8

7.8
7.8
7.7
7.7
7.6

7.6
7.6
7.6
7.6
7.6

7.6
7.6
7.7
7.7
7.8

7.9
8.0
6.2
6.4
8.7

9.1
9.2
9,2

223,7
7.99
9.2
7.6
.12
.12

MAX 852
MAX 652

9,3
9.3
9,4
9,5
9.6

9.6
9.7
9.8
9.9

10

10
10
11
11
11
11
12
12
13
13

14
l«
15
16
17

17
18
18
1 (41 0

19
19 

395.1
12.7

19
9.3
.19
.21

MlN U.6

WIN 4.1

20
20
21
21
22

22
23
25
30
ao

60
100
200
300
"30

420
409
416
362
i"J

4a9
500
487
393
303

243
208
189
175
1 66

0.399
213
500
20

3.11
3.46

CF5f'> .59
CFS* .86

136
128
145
136
126

110
9a
63
71
70

150
228
218
275
291

271
246
206
162
126

11"
130
122
113
95

82
70
67
60
56
7 Hf 0

a, 289
138
291
56

2.02
2.33

IN b
IN 11

73
70
69
89

105

140
220
240
230
214

177
145
114
69
79

68
59
S<!
45
40

36
34
26
24
21

18
16
1«
11
Q J-" • O

2.529.6
6U. 3
240
V.6
1.23
1.38

.01

.69

8.6
8.4
9.6
V.6
6.4

6.0
8.0
7.5
7.5
9,2

6.0
8.6
6.b
V.6
6.1

6.0
9.6
9.2
9.6
9.2

14
16
13
12
12

10
9.6
6.6
8.8
8.8
9 /1t **

295.6
9.5«

16
7.5
.1"
.16

9.6
12
12
10
9.6

9.2
9.2
6.8
8,8

10

12
12
10
10
10

9.6
9.6
9.6
9.2
9.2

9.6
9, ft
9,2
9.6

12

23
17
1"
le>
16
16

352.1
ll.i

23
8.8
.17
.19

14
13
12
12
12

11
11
11
11
11

10
10
9.2
9,2
9,2

6.4
6.4
8.4
8. a
8.0

6.4
8.0
6.0
6,0
e.«

7,5
7.5
7,5
7.5
7.5

iBb.5
9,52

1"
7.5
.1"
.16
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04019300 West Swan River near Silica, Minn.

LOCATION.--Lat 47°17 I 36", long 93°02'30", in SWJjNW'4 sec.32, T.56 N., R.21 W., St. Louis County, on right bank 10 
ft (3 m) upstream from pilings of dismantled bridge and railroad bed of Great Northern Railroad, 2 mi (3 km) 
northwest of Silica, 9 mi (14 km) southwest of Hibbing and 20 mi (32 km) upstream from confluence of East 
Swan and West Swan.

PERIOD OF RECORD.--April 1963 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 1,360 ft 415 m), from topographic map. Prior to Aug. 2, 1963, 
reference point at same site and datum.

AVERAGE DISCHARGE.--11 years, 11.0 ft 3 /s (0.312 m 3 /s).

EXTREMES.--Current year: Maximum discharge, 573 ft 3 /s (16.2 m 3 /s) Oct. 10 (gage height, 5.68 ft or 1.731 m); 
minimum daily, 0.11 ft 3 /s (0.003 m 3 /s) Jan. 4.

Period of record: Maximum discharge, 573 ft 3 /s (16.2 m 3 /s) Oct. 10, 1973 (gage height, 5.68 ft or 
1.731 m); no flow for several days in 1969, 1970, 1972, 1973.

REMARKS.--Records fair except those for winter periods, which are poor.

OISCHAK(,fc, JM CUBIC FtpT PdH SfcCOND, *AT£W YfeAR QCTUbfcP 1974

DAY

1
2
3
a
5

6
7
ti
9

10

11
12
14
14
15

16
17
16
19
20

21
22
24
24
25

26
27
26 
29
40
41

TOTAL
MfcAN
MAX
MIN

CAL YH
*TH Y»

UCT

1.5
1.4
1.2
1.2
1.2

1.5
1.5
1.5

16
UUS

289
191
126
62
36

20
14
11
9.0
7.6

6,9
6,0
5.4

.5.1
4.6

4.4
4.5

10 
7.3
4.8
3 LJ, a • 

1,301.5
42.0
UUb

1.2

1973 TOTAL
1974 TOTAL

Mf)V

3.5
3.2
2.9
2.5
?.<

2.0
1.7
1.4
1.2
1.2

1.5
1.7
2.1
2.3
2.5

2.5
2.3
2.3
2.2
2.3

12
25
24
14
9.9

8.6
8.5
7.5
7.3 
5.9

166.3
5.5«

25
1.2

3,893
6, nil

OfcC

4,«
2.*
2.5
2,4
2.n

1 ."
1 . 7
1.*
1,5
1 .5

1,5
1 .4
1 ."
1 , u
1.4

1.4
I. 1*

1.5
1.5
1 .5

,a
.3
.2
.1
.0

.91

.7?

.54

.3" 

.26

.17

au.Qu
1.45
3.s
.17

,2h MtA
.96 *tA

JAN

.22

.41

.IP

.11

.12

. I"

.20

.13

.12

.1?

.13

.I"

.17

.20

.2*

.20

.IP

.17

.28

.25

.22

.20

. 19

.16

.17

.16

.16

.16

.16

.18 

5.57
.18
.41
.11

M 10.7 M »x
i 16.5 MAX

f-t*

.35

.19

.17

.15

. 1«»

.13

.13

.?&

.40

.18

.17

.16

. 16

.16

.16

.16

.17

.19

.17

.16

.16

.16

.16

.16

.16

.16

.16

.16

4,9«
.16
.40
.13

4U5 1*
4a5 *

«AR

.17

.1H

.19

.20

.21

.22

.23

.2«»

.25

.27

.28

. 40

.41
,32
,43

.34

.35

.45

.36

.36

.36

.46

.36

.46

.46

.46

.36

.36

.46
,36
.36 

9.42 2,
.40
.36
.17

»IN .17
UN .11

APK

.36

.36

.47

.37

.36

.39

."2

.45
,5tt

1.1

4.0
15

195
265
300

306
208
167
117
102

1UM

121
*»9
59
(10

32
33
43 
39
29

316.76
77.2
406
.36

MAY

22
22
34
41
30

21
16
13
11
11

68
168
116
61
107

91
58
36
24
16

16
14
14
20
14

10
6,6

11 
15
23
40 

1» 174.6
37,9
186
6.6

TO SfTtMbtK 1974

JUN

25
22
20
26
51

60
105
130
90
56

uu
26
16
12
9.7

8.6
7.7
6.7
5.9
4.6

4.2
3.6
2.9
2.5
2.1

1.7
1.5
1.4 
1.1
.99

770,39
25,7
140
,99

JUL
,99
.78
.94

1.0
1.0

1.4
1.1
.64
.57
.62

4.2
6,0
3.8
2.6
1.9

1.5
1.5
1.2
3.1
4.8

6,6
21
24
13
9.2

7.3
5.2
4.8 
3.0
2.3
2.0 

149,24
u, u9

24
.57

AUG

1.6
2,3
2.4
1.9
1.5

1.0
.76
.53
.43
.62

1.8
3.1
2.5
I./
1.2

.99

.89

.62

.53

.62

.90

.80

.80
,99

1.1

2.3
2.6
2.1 
2,0
2.0
2.5

45,82
1.48
3.1
.43

StP

2.5
2.2
1.4
.69
.89

.78

.84

.69
1,0
.99

1.0
1.0
1.2
1.1
.89

.64

.68

.62

.43
,53

.53
1.2
.69
.60
.64

.76

.99
1.1 
2.6
3.0

33.44
1.11
3,0
.43
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04024000 St. Louis River at Scanlon, Minn.

LOCATION.--Lat 46°42 12", long 92°25'07", in NWJj sec.30, T.49 N., R.16 W., St. Louis County, on right bank 25 ft 
(8 m) downstream from lower bridge on U.S. Highway 61 at Scanlon, 0.6 mi (1.0 km) downstream from Minnesota 
Power and Light Co powerplant, 3 mi (5 km) upstream from Thomson Reservoir, and 3.2 mi (5.1 km) upstream from 
Midway River.

DRAINAGE AREA.--3,430 mi 2 (8,880 km 2 ), approximately.

PERIOD OF RECORD.--January 1908 to current year. 
Published as "near Thomson" 1908-50.

Monthly discharge only for some periods published in WSP 1307.

GAGE.--Water-stage recorder. Datum of gage is 1,101.23 ft (335.655 m) above mean sea level, datum of 1929.
Oct. 5, 1909, to Sept. 5, 1914, nonrecording gage 3 mi (5 km) downstream and 50 ft (15 m) below powerplant at 
datum about 420 ft (128 m) lower. Sept. 6, 1914, to Aug. 4, 1953, powerplant record at Thomson hydroelectric 
plant.

AVERAGE DISCHARGE (UNADJUSTED).--66 years, 2,286 ft 3 /s (64.74 m 3 /s), 905 in/yr (230 mm/yr).

EXTREMES.--Current year: Maximum discharge, 28,900 ft 3 /s (818 m 3 /s) Oct. 13 (gage height, 12.76 ft or 3.889 m, 
from floodmark); minimum, 708 ft 3 /s (20.1 m 3 /s) July 20 (gage height, 2.85 ft or 0.869 m).

Period of record: Maximum discharge, 37,900 ft 3 /s (1,070 m 3 /s) May 9, 1950; maximum gage height, 15.8 ft 
(4.816 m) May 9, 1950, from Minnesota Highway Department (discharge uncertain); minimum discharge, 80 ft 3 /s 
(2.27 m3 /s) Aug. 29, 1963; minimum daily, 109 ftVs (3.09 m 3 /s) Feb. 7, 1924.

REMARKS.--Records good except those for period of no gage-height record, which are fair. Diurnal fluctuation
caused by powerplant upstream. Flow regulated by Whiteface Reservoir and Boulder, Island, Rice and Fish Lakes 
(combined capacity, 332,160 acre-ft or 410 hm 3 ). Water quality records for the current year are published in 
Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1337: 1911-12.

DISCHARGE, CuBIC FttT

DAY

1
2
3
4
5

6
7
a
9

10

act

1,610 
l,75u 
1,B4C 
2,050 
1,940

2.140 
2,040 
d.030 
2,150 
6,«50

11
12
13
1"
15

16
17
18
19
20

21
22
23
24
25

26
27
23
29
30
31

TOTAL
MEAN
MAX
MIN
(/)
MEAN /
CFSM £
IN. !*

13,500
19.000
21,500
20,000
18.000

16,000
lu.700
13,000
11,300
10,000

8.4UO
6,830
5,620
<i,700
4,300

3,980
3,780
3,730
3,480
3,«10
3,260

232,750
7,508

21,500
1,750
+182

7,690
2.24
2.58

-i 0 V

3,040
2,7]0

2,?10 
2,1 f* ft

2,0?0 
1,640

?,?20 
?,230

2,330

2,370
2,3HO

2,060 
?,080 
2,300 
2,220 
2.280

?,6flft

2,690
2,700
2,310

2,660

2,260
2,060
2,300

71,210
2,374
3,030
1,640
-352

2,022
0.59
0.66

uEC.

1,960

2,64()

2,260
1 ,660

1,390
1.5?0 
1,960 
1,930 
1,730

1,460
2,190
1,950
1 ,760
1,990

2,u8Q 
1,950 
2,210

1,860

1.910
2,050
2,140
2, 140
2,240

2,270
2,310
2,300
2,190

I.b90

61,900
1,997
2,640
1,390

-1,223
774

0.23
0.26

1,510
1,510
1,780
1 ,650
1,560

1,570 
l,ubO

1,510

1,590 
1,550 
1 ,4UO 
1,50ft 
1,560

1,^40 
1,470 
1,520 
1,540

1,560
1,580
,5fO
,570

,530
,570
,640
.590

1.620
1,640

48,330
1,559
1,780
1,440

-1,051
508

0.15
0.17

EM StCOtvO, AiTEK

f-fcd

1.570
1 . baO

1,570
1 , b 9 1;
T.640

1,620
1,660
1,670
! ,670
1,670

1 .660
1.670
1 ,680
1 .660
1.670

1,730
1,710
1,710
1.720
1,730

1, 730
1,730
1,730
1,730
1,740

1,710
1,630
1,660

46,840
1,673
1,740
1,540

-1,011
662

0.19
0.20

MAX 21 ,
MAX 21,

*A*

1.740
1 , R 10
1,790
1.610
1 ,900

1,650
t , 9 <> (1
1 ,6oQ
1 . 6 o 0
1 .670

2,030
2, 140
1,9^0
1.670
1,730

1,730
(.750
1,700
1,710
1,740

1 ,790
1,870
1,780
1,360
1,550

1,720
1,980
2,000
1,830
1,730

55,970
1,805
2,l40
1,360

-1,179
626

0.18
0.21

500 MIH
500 MIN

YtAW OLTuHfcfc 1974 TO St^TE

Apk

1,530
1 ."90
1,430
1,«30
1 ,"60

1,«10
1 , u 8 y
1 ,«6U
1,410
l,45u

1 ,490
1 ,9ao
u.010
5,b60
/,4bO

9,790
11.700
13,100
13.400
1 1 ,900

12,000
lu. 100
1U.7CO
13.600
1^,000

10, 700
9,910
9,730
9.160
6,410

209,700
' 6,990
14 ,700
1,350

+1,862
8,852
2.58
2.88

»13 Y

7,360
6, 1£Q
6,490
6,800
6,260

5,920
5,260
U, 870
u.350
3,9«0

<u,710
9,010
9,970
9,5bO

10,500

10, 600
9,910
8, 6'bO
7,630
6,690

6,020
6,220
6,4«0
5,690
5,120

4,660
4,370
4,050
3,680
3,570
3,920

198,830
6,414

10,600
3,570

+1,606
8 ,020
2.34
2.70

961 MEAN j4 2,892
775 MEAN j4 3,139

..u IN

,b60
,490
, d « 0
,110
,<JOO

u.430
5. b20
7.b4Q
7.720
6,430

9. 160
a»5eo
fc,<J30
7,900
7, 180

6,460
5,590
u, b40
3,820
3,350

£,66o
2,180
1,960
1,760
I,b60

1,280
1,250
1,150

979
1,240

136,769
4,559
9,160

979
+843
5,402
1.57
1.76

CFSM
CFSM

f< 197«

JuL

1,160
I,0b0

970
1,100
1,110

1, 120
1,080
1 , 0<20

962
910

9,28
910

1,0,20
1,060
962

1,050
1,OUO
1,060
1 , OiO

775

l,4c>C
2,9ao
3,300
2,560
2,060

1,790
1,380
1,360
1,070
1,110
1,110 

40,457
1,305
3,300

775
-219

1,086
0.32
0.37

0.84
0.92

4Mb

1,130
1.U60
2,750
3,190
2,b70

1,970
1 »b^0
1,210
1,100
1,060

1,330
1,200
1,170
1.080
1,220

1,250
1,210
1,070
1,060

950

959
936

1,160
1,220
1.13C

1,410
1,770
1,720
1,610
1,500
1,640 

44,635
1,440
3,190

936
-94

1,346
0.39
0.45

IN. !* 11,
IN. j4 12,

StP

1,430
1,360
1,250
1,360
1,250

1,230
1,250
1,390
1,200
1,120

1,260
1,220
1,230
1,240
1,160

1,210
1,160
1,100
1,140
1,000

1,030
1,050
1,070
990

1,060

971
927
934
9SO

1,120

34,792
1,160
1,430

927
-579
581

0.17
0.19

.45
,42

CAL YR 1973 TOTAL 1,073,921 MEAN 2,942 
WTR YR 1974 TOTAL 1,182,183 MEAU 3,239

/ Change in contents, equivalent in cubic feet per second, in Whiteface Reservoir and Boulder, Island, Rice 
and Fish Lakes; records furnished by Minnesota Power and Light Co.

7* Adjusted for change in contents.
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05034100 Pelican River at Detroit Lake Outlet near Detroit Lakes, Minn.

LOCATION.--Lat 46°47'22", long 95°52'00", on line between sees. 4 and 9, T.138 N., R.41 W., Becker County, on 
left wingwall of remains of old dam at outlet of Detroit Lake, 60 ft (18 m) upstream from bridge on County 
Highway 22 and 2.5 mi (4.0 km) Southwest of City of Detroit Lakes.

PERIOD OF RECORD.--July 1968 to July 1971, October 1972 to current year.

GAGE.--Nonrecording gage read once daily. Datum of gage is 1,330.01 ft (405.39 m) above mean sea level, datum of 
1929.

EXTREMES.--Current year: Maximum discharge, 112 ft 3 /s (3.17 m 3 /s) May 20 (gage height, 4.68 ft or 1.426 m); 
minimum daily discharge, 0.70 ft 3 /s (0.020 m 3 /s) Sept. 29.

Period of record: Maximum discharge, 112 ft 3 /s (3.17 m 3 /s) May 20, 1974 (gage height, 4.68 ft or 
1.426 m); minimum daily, -4.6 ft 3 /s (-0.13 m 3 /s) Oct. 9, 1969; no flow at times in 1968, 1969 and 1971.

REMARKS.--Records fair.

COOPERATION.--Gage readings furnished by Pelican River Watershed District.

Ll AY 

1

Hi 

1 I 

1 i

10

1 I
in

22 
«3

•>C-K I

CiL Y« 
WTK fK

uISrHAKGt, IN CUhIC FthT

oct

92
*-S>
t*b
HC
«1

•il
7*
/t

101
110

lOfc
1 Ob
1UJ
lub
lOt

luJ
101
^f
v/
s»b

^3
'» J

V J

fl/

r.e

/s
/'e

ft!
?0

I 1? 

7J

9,1 .":

1 Id

fj
,'JOL'

3 T UTAt.
'» TOTAL

NCW

7(1
*h
*b
(• S
f-2

M)
S j
C 3
S2
so

SI
si
su
so
4~

4*

4 7

4 7

4 7

4r»

4*

M)

M
^ 1
su

t,C|

4M

AM

4 F

4 1

I.S70 1
^- f • ^

fit

u f

^. ] 1 II e.

1 0 . i>. M . 0 U

IS. 300 .41

etc

46
44

41

40
39

3*

36
35
34

3b

35
3b
35
35
35

35
34

34

34
33

3i
32
31
31
31

31
31
31
31
31
.11

.1177
-3 *1 . J

4ft

31
.It-ii

ftAW
M-.AN

JAN

31

Jl

30

30

^9

£9
29
29
£8
€.1

27
i7
i7
26
26

26
26
c6
j?b
2-4

*4
2<t-

4

t
*

4

4

24

24

^*

Ml 7
2h.4

Jl

ft

1,*2U

28.1
41. S.

SECOND, WATEK YEA* OCTOBFK 1973 TO SEPTEMBER 1974 

FEH MAK APR MAY JUN JUL AUG

24
24

24
24
24

24
24
24
24
24

23
22
22
22
22

20
20
20
20
20

19
20

24 
1'*

MA* 112

19
19

19
18
18
18
18

18
18
20

21
20
20
20

20
21 
21 
21 
?0

20
20
20
20
20 
?0

ftrth 
19.b

21
18

1.200

MIN T .u
M I N . /

21
21
21
21
20

20
21 
20 
20 
?2

23
31

41
48

S3 
ftO 
62

90
93
91
90

9? 
100 
106
Id'5

bb.S

20 
i300

101
101
100
98

92
90
87
90
90

93
95
95
97
98

100
100
98

110
112

106
97
92
90
86

84 
79 
7b 
73

82

2,881
92.9
112
J3

•3,710

78
78
79
81
81

82 
79 
79 
7b 
73

72 
68 
65 
6b 
62

62
60
60

61

61
60
54
48
45

43
40
39
37
36

1,878
62.6

82
36

3,730

34
29
30
29
26

23
22
21
20
19

18
17
24

23
24

24
24

24
24
24

30
31
31
30
29

26
24

22
21
20

770
24.8

34

17 
1.S30

19
21
in

18 
IH
Ifl
18
Ifl

18
Ifl

16 
16 
IS 
IS 
13

13
1?
12
13
14

13 
12 
12 
H

480.0 
IS.5

gs?

SEP

8.8 
8.8 
8.5 
8.1 
7.8

7.5 
6.8

5)9 
6.2

5.6

4.0 
4.0

3.8

*!o
4.0 
3.S

3.0 
2.4 
2.4
2.0 
2.0

1.6
1.2 
.91 
.70 
.80

134.41
4.48
8.B
.70
267

AC-FT ?0,3«0 
AC-KT 30.3bO
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05035500 St. Clair Lake Outlet near Detroit Lakes, Minn.

LOCATION.--Lat 46°48'03", long 95°52'37", in NW% sec.4, T.138 N., R.41 W., Becker County, near right bank 25 ft 
(7.6 m) upstream from culvert on U.S. Highway 59, 500 ft (152 m) downstream from outlet of St. Clair Lake, 
1 mi (1.6 km) upstream from Pelican River and 2 mi (3.2 km) southwest of City of Detroit Lakes.

PERIOD OF RECORD.--July 1968 to current year.

GAGE.--Nonrecording gage read once daily. Datum of gage is 1,333.35 ft (406.41 m) above mean sea level, datum 
of 1929 (Minnesota Highway Department bench mark).

AVERAGE DISCHARGE.--6 years, 6.42 ft 3 /s (0.182 m 3 /s), 4,650 acre-ft/yr (5.73 hm 3 /yr).

EXTREMES.--Current year: Maximum daily discharge, 23 ft 3 /s (0.65 m 3 /s) May 14-16, 21, 23; maximum gage height, 
3.01 ft (0.917 m) Apr. 14; minimum daily discharge, 2.9 ft 3 /s (0.082 m 3 /s) Sept. 30.

Period of record: Maximum discharge, 31 ft 3 /s (0.88 m 3 /s) Apr. 29, 1969 (gage height, 3.15 ft or 0.960 m); 
minimum daily, 0.4 ft 3 /s (0.011 m 3 /s) Jan. 16 to Feb. 1, 1970.

REMARKS.--Records fair.

COOPERATION.--Gage reading furnished by Pelican River Watershed District.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAH OCTOBER 1973 TO SEPTE*bEH 197u 

NOV DfcC JAN FEB MAK APH MAY JUN JUL SfcH

1
2
3
4
S

*
7
8
9

10

11
12
13
14
IS

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
AC.FT

CAL YR
«TR YH

14
13
13
12
11

11
10
10
12
1*

17
16
16
16
17

16
15
14
14
13

12
12
12
11
11

10
10
10
9 6
9,6
9.5

396.7
12.9
U

9.5
791

1973 TOTAL
1974 TOTAL

9.4
9.2
9.0
6.7
8.3

6.1
8.1
6.1
6.1
7.6

7.7
7.7
7.6
7.6
7.6

7.8
7.7
6.0
6.0
6.0

6.6
6.7
8.8
9.0
9.0

9.0
9.0
8.7
6.6
8 A.• "

251.1
8.37
9.4
7.7
496

2,542.9
3,532.4

6.6
8.6
8.4
8.4
8. 4

8.4
8,4
8.4
8.4
8,4

8.4
8.4
6.4
6.4
6.4

6.4
8.4
8.4
6.2
8.2

8.0
7.6
7.7
7.7
7.6

7.4
7.3
7.3
7.0 
b • 8
6.6

249.0
8.03
8.6
6.6
u9u

MEAN
MEAN

6.5
6.4
6.3
6.2
6.2

6.1
6.1
6.0
6.0
6.0

6.0
6.0
6.0
6.0
6.0

5.9
5.9
5.9
5.9
5.9

5.9
5.9
5.9
5.8
5.8

5.7
5.6
5.6
5.6
5.6
5.6

18U.3
5.95
6.5
5.6
366

6,97 WAX
9.68 »AX

5.6
5.6
5.6
5.6
5.7

5.7
5.7
5.7
5.7
5.7

5.7
5,7
5.7
5.7
5.7

5.8
5.6
5.8
5.8
5.8

5.8
5.8
5.8
5.7
5.7

5.7
5.7
5.7

160.0
5.71
5.6
5.6
317

18 MIN
23 "IN

5.7
5.7
5.7
5.7
5.7

5.7
5.6
5.6
5.4
5.4

5.3
5.3
5.2
5.4
5.5

5.5
5.5
5.5
5.4
5.4

5.4
5.4
5.4
5.4
5.4

5.4
5.6
5.7
5.5
5.5
5.5

170. "
5.50
5.7
5.2
338

2.0
2,9

5.8
5.8
5.7
5.7
5.6

5.7
5.9
6.3
6.3
8.2

9.5
17
21
22
21

21
21
2u
20
20

19
20
19
19
19

18
20
20
21
20

uue
15JO

22
5.6
890

AC-FT 5,0«0
AC-M 7,010

20
19
18
18
18

17
17
16
16
17

21
22
22
£ J

23

23
22
22
dl
21

13
22
<J3
22
21

20
18

. „
1 0
1 8

618
19.9

23
16

1,230

19
19
18
17
16

16
15
15
14
1"

13
13
13
12
12

12
12
12
12
14

1"
1"
lu
13
13

12
12
11
10 
10

"11
13.7

19
10

815

9.5
9.0
9.4
6.7
8.2

6.0
7.4
6.9
6.7
6.5

6.2
6.0
6.7
1*4.
7.4

7.8
7.8
7.6
7.3
6.9

9.6
11
11
11
10

9.9
9.6
9.4
I 7

7)3

25<4.7
8.22
U

6.0
505

6.6
7,4
6.6
6.2
5.9

5.8
5.2
5,0
5,5
6.8

7.4
7.7
8.8
9.2
9.2

9.0

8,3
e.o
7.7

7.4
7.0
6.7

8.0

".1
7.8
8.0
8.0
8.0
7.7

7. "2
9.2
5.0
"56

7.5
7,3
7,0
6,7
6,6

6.5
6.4
6.2
6.0
5,9

5.8
5.7
5.6
5.4
5.1

5.0
5.0
5.0
4.9
4.7

4.5
4.4
4.2
4.1
4.0

3.9
3.7
3.5
3.3
2.9

156.8

7,5
2.9
311
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05035600 Pelican River at Muskrat Lake Outlet near Detroit Lakes, Minn.

LOCATION.--Lat 46°46'55", long 95°52'57", in SE* sec.8, T.138 N., R.41 W., Becker County, on downstream side of 
dam between Muskrat Lake and Sal lie Lake at State Fish Hatchery, 3 mi (4-8 km) southwest of City of Detroit 
Lakes.

PERIOD OF RECORD.--July 1968 to current year.

GAGE.--Two nonrecording gages. Datum of gage in the boat lock is 1,327.63 ft (404.66 m) above mean sea level, 
datum of 1929, and in the spillway the datum of gage is 1,328.98 ft (405.07 m) above mean sea level, datum 
of 1929.

AVERAGE DISCHARGE.--6 years, 28.4 ft 3 /s (0.804 m 3 /s), 20,580 acre-ft/yr (25.4 hm 3 /yr).

EXTREMES.
(0- . . .

Period of record: Maximum daily discharge, 135 ft 3 /s (3.82 nr/s) Apr. 15, 1969; no flow several days in 
1968 and 1969.

;MES.--Current year: Maximum daily discharge, 133 ft 3 /s (3.77 m3 /s) May 21; minimum daily, 1.4 ft 3 /s 
1.040 m 3 /s) Sept. 30.

REMARKS.--Records fair. Some regulation by manipulation of stoplogs in controls above station.

COOPERATION.--Gage Readings and record of stoplog changes in dam furnished by Pelican River Watershed District.

DAY OCT

DISCHARGE, IN CUBIC *EET PER SECOND, WATER YEAH OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEU MAR AP« MAY JUN JUL AUS SEP

1
2
3
4
5

*
7
e
9

to

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
HIM
AC-FT

CAL YR
«TR YR

61
61
74
72
73

70
67
67
81

114

127
128
105
107
107

105
106
104
99
100

97
97
94
93
69

as
62
76
77
74
72

2,606
90.5
128
67

5,570

1973 TOTAL
1974 TOTAL

67
66
63
60
56

55
55
51
49
50
5*2

50
49
49
48

46
46
4S
46
46

47
46
47
50
50

50
48
45
45
44

1,521
50.7

67
44

3,020

10,832
17,749

43
41
40
38
38

38
37
37
39
39

36
40
39
39
39

39
38
35
33
34

33
32
32
32
31

33
34
32
31
30
30

1.114
35.9

43
30

2,210

,e MEAN
,3 MEAN

29
29
29
30
30

29
29
29
26
28

26
26
28
27
26

26
25
26
25
25

25
25
26
26
28

27
27
27
28
28
r>aCO

851
27.5

30
25

1,690

29.7
48.6

28
27
26
28
2B

26
28
27
27
27

27
26
26
26
26

26
26
26
26
26

26
26
26
26
26

25
25
25

740
26.4

26
25

1,470

MAX 128
MAX 133

25
24
24
24
25

25
23
22
20
20

21
21
21
26
26

25
26
24
24
24

24
26
27
27
25

25
24
25
24
23
24 

744
24.0

27
20

1,460

MIN 3.8
MIN l.il

27
27
27
25
25

24
25
23
22
25

26
44
52
56
59

69
62
64
67
95

100
105
103
103
102

103
115
117
1 1 A110

121

1,995
66.5
121
22

3,960

AC-PT 21,
AC-f-T 35,

116
118
111
106
104

100
100
100
102
110

11"
117
120
122
126

124
124
123
11B
130

133
127
124
125
122

119
118
116
115
113
121

3,622
117
133
100

7,180

490
210

124
119
115
111
105

101
89
81
77
73

69
66
63
61
60

57
55
54
52
66

60
56
56
54
54

53
52
40
49
it a**O

2,120
70.7
124
40

4,210

53
49
57
59
56

50
51
49
49
47

39
34
41
42
41

40
34
33
32
31

44
42
41
39
37

34
33
32
29
29
3 1CO

1.273
«1.1

59
26

2,520

24
29
25
24
23

23
19
20
22
26

26
25
24
24
23

23
23
22
21
21

19
17
17
19
24

22
21
23
21
21
18 

6B9
22.2

29
17

1,370

16
17
16
16
IS

15
15
14
14
13

13
12
10
9.8
9.6

9.6
9,6
7.4
4.9
4.9

4.9
4.4
3.7
3.4
2.9

2.6
2.6
2.4
2.2
1.4

274.3
9.14

16
1.4
544
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05037100 Pelican River at Sallie Lake Outlet, near Detroit Lakes, Minn.

LOCATION.--Lat 46°45'27", long 95°53'57", in NW?s sec.20, T.138 N., R.41 W., Becker County, on left bank near 
downstream end of culvert on County Highway 22, 250 ft (76 m) downstream from Sallie Lake, 800 ft (244 m) 
upstream from Minnesota Department of Conservation dam and 5 mi (8 km) southwest of City of Detroit Lakes.

PERIOD OF RECORD.--July 1968 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,327.58 ft (404.65 m) above mean sea level, datum of 1929.

AVERAGE DISCHARGE.--6 years, 32.7 ft 3 /s (0.93 m 3 /s), 23,690 acre-ft/yr (29.2 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 145 ft 3 /s (4.11 m 3 /s) May 22 (gage height, 1.80 ft or 0.549 m); 
minimum, 0.73 ftVs (0.02 m 3 /s) Sept. 30 (gage height, 0.79 ft or 0.241 m) .

Period of record: Maximum discharge, 163 ft 3 /s (4.62 m 3 /s) Nov. 21, 1971 (gage height, 1.54 ft or 
0.469 m); maximum gage height, 1.80 ft (0.549 m) May 22, 1974; no flow for several days in 1969, 1970.

REMARKS.--Records good.

45

DAY OCT

DISCHARGE, IN CUBIC FEET PEK SfcCUNp, *ATE« YEAS OCTOBER 1973 TO SfcPTE«BEK 197« 

NOV DEC JAN FEb MAR AP« HAY JUN JUL AUG

1
2
3
a
<•>

6
7
0
9

10

11
12
13
1«
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
AOFT

CAU YR
wTH YR

93
9tt
9tt
94
93

93
93
93

101
112

107
108
108
110
106

106
107
104
101
101

103
101
105
105
103

101
99
99
97
96
94

3,125
101
112
93

6,200

1973 TOTAL
1974 TOTAL

96
93
91
66
82

79
78
76
79
78

73
74
65
49
60

43
50
51
46
57

65
64
57
54
54

56
51
49
49
52

1.959
65.3

96
43

3,890

12,891
19,660

52
52
52
52
V
51
49
45
51
55

53
52
52
46
49

49
49
49
49
52

47
46
46
46
49

45
47
49
49
49
42

1,529
49,3

55
42

3,030

.0 MEAN

.4 MEAN

42
42
39
37
37

37
37
37
37
37

36
36
36
36
36

35
35
35
35
35

35
35
35
35
36

36
36
36
36
38
36

Iil31
36,5

42
35

2,240

35.3
54. a

36
36
36
36
36

36
36
36
34
34

34
34
34
34
34

34
34
34
34
34

34
32
32
32
30

30
30
30

946
33.8

36
30

1,880

MAX 112
I"AX 131

30
28
28
28
28

28
28
28
28
27

27
27
27
29
30

30
30
30
30
30

28
30
30
30
30

30
30
30
28
28
26 

893
28.6

30
27

1,770

MIN 4.6
"IN 1.1

30
30
30
30
30

30
30
30
30
3d

30
4V
62
62
62

65
66
67
71
72

80
78
69
72
73

74
83
87
A AOO 
u QO"

1,699
56.6

89
30

3,370

AC-FT 25,
AC-FT 39,

93
93
92
92
92

91
93
90
<HU
96

106
109
110
no
113

115
114
115
116
126

131
131
127
125
127

122
125
122
120
125
U7

3,442
111
131
90

6,830

570
390

120
lie
114
110
108

105
101
97
93
88

82
75
73
71
68

67
65
63
60
74

71
67
64
61
59

55
60
56
49
44

2,338
77.9
120
44

4,640

43
41
Ut>
43
46

55
51
51
55
55

U6
43
55
83
72

63
63
55
54
50

87
87
79
75
68

64
58
52
45
39
35 

1,761
56.8

87
35

3,490

32
39
3/
32
30

2«
26
24
24
32

39
35
34
33
32

30
26
24
21
21

20
ie
16
16
20

19
18
17
1 A
1 0

16
16 

793
25,6

39
16

1.570

14
14
12
12
11

11
11
13
14
14

15
14
11
10
9,7

8.5
7.9
7.3
6.1
5.2

4.6
3.5
2.7
2.5
2.0

l.V
2.2
1.6
1.4
1.1

24U.U
8.1b

15
1.1
485
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05040500 Pelican River near Fergus Falls, Minn.

LOCATION.--Lat 46°20'10", long 96°07'10", in NE?s sec.17, T.133 N., R.43 W., Otter Tail County, on left bank
990 ft (302 m) downstream from bridge on U.S. Highway 52, 3 mi (4.8 km) northwest of Fergus Falls, and 7.5 mi 
(12 km) upstream from mouth.

DRAINAGE AREA.--482 mi 2 (1,248 km 2 ).

PERIOD OF RECORD.--June 1909 to December 1912, July 1942 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,176.98 ft (358.74 m) above mean sea level, datum of 1929 (levels 
by Minnesota Highway Department. June 19, 1909, to Dec. 31, 1912, nonrecording gage at site 1 mi (1.6 km) 
downstream at different datum. July 1, 1942, to Nov. 6, 1955, nonrecording gage and Nov. 7, 1955, to 
Sept. 30, 1963, water stage recorder, at site 900 ft (274 m) upstream at datum 3.00 ft (0.91 m) higher.

AVERAGE DISCHARGE.--35 years (1909-12, 1942-74), 79.4 ft 3 /s (2.25 m 3 /s) , 57,530 acre-ft/yr (70.9 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 725 ft 3 /s (20.5 m 3 /s) Apr. 12 (gage height, 6.08 ft or 1.853 m, 
backwater from ice); minimum, 42 ft 3 /s (1.19 m 3 /s) Nov. 30 (gage height, 3.40 ft or 1.036 m); minimum gage 
height, 3.38 ft (1.030 m) Sept. 30.

Period of record: Maximum discharge, 756 ft 3 /s (21.4 m 3 /s) Mar. 29, 1943 (gage height, 8.53 ft or 2.600 m, 
present datum); maximum gage height, 8.99 ft (2.740 m) Mar. 21, 1966 (backwater from ice); no flow on many 
days in 1946, 1949-50.

REMARKS.--Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 955: Drainage area. WSP 1728: 1958.

DAY DCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN PEB MAR APR MAY JUN JUl AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MfcAN
MAX
MJN
AC»FT

CAL YR
WTR YR

61
61
62
62
61

57
57
57
71
114

135
123
114
101
97

90
88
83
86
65

86
66
66
90
94

97
97
93 
92
93
93 

2,672
66.2
135
57

5,300

1973 TOTAL
1974 TOTAL

95
96
94
95
69

84
88
86
81
88

95
102
109
121
109

99
95
95
93
96

109
107
106
112
121

114
114
113 
113
112

3,031
101
121
81

6,010

25,596
46,256

112
106
102
93
84

85
85
86
86
87

88
88
69
89
90

90
90
90
90
90

91
91
92
92
93

93
93
93 
93
9S
93 

2,837
91.5
112
64

5,630

MEAN
MEAN

93
93
93
93
93

93
93
93
93
93

93
93
93
93
93

93
93
93
93
93

93
93
93
93
93

93
93
93 
93
93
93 

2,663
93.0

93
93

5,720

70,1 MAX
127 MAX

93
94
95
95
95

95
95
95
96
96

96
97
97
97
97

96
96
96
98
96

99
99
99
99
99

99
99
99

2,715
97.0

99
93

5,390

152
360

99
99
99
99
99

96
98
96
97
97

97
97
97
96
96

96
96
96
95
95

95
95
95
95
95

95
94
94 
94
94
94 

2,984
96.3

99
94

5,920

MIN is
MIN 4t>

94
94
94
94
95

96
98
100
102
103

110
290
360
224
196

185
182
175
170
171

190
210
204
193
184

177
189
198
205
203

4,986
166
360
94

9,690

AC-FT 50,
AC-FT 91,

200
199
190
187
191

163
166
186
198
206

242
242
242
237
211

206
202
198
198
294

326
316
319
317
299

267
280
310 
331
338
356

7,681
246
356
183

15,240

770
750

354
354
352
343
338

338
336
335
336
339

335
332
329
319
301

291
282
258
265
251

241
231
219
214
212

198
185
175 
168
155

8,386
280
354
155

16,630

146
141
149
148
143

135
128
126
122
117

113
112
123
136
134

126
129
128
125
119

115
112
112
111
107

104
103
99 
96
94
91

3,746
121
149
91

7,430

90
105
100
92
89

88
B9
89
87
92

97
98
97
96
96

94
93
88
84
81

79
76
76
75
76

74
74
75 
76
76
67

2,669
86.1
105
67

5,290

63
62
62
62
62

62
62
61
60
59

58
57
57
57
57

57
57
56
54
53

52
51
50
50
50

49
48
47 
47
46

1,669
55.6

63
46

3,310
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05045950 Orwell Lake near Fergus Falls, Minn.

LOCATION.--Lat 46 0 12'55", long 96°10'40", in SWJj sec.26, T.132 N., R.44 W., Otter Tail County, at dam on Otter 
Tail River at outlet of Orwell Lake, 7 mi (11 km) southwest of Fergus Falls, Minn.

DRAINAGE AREA.--1,830 mi 2 (4,740 km 2 ), approximately.

PERIOD OF RECORD.--March 1953 to current year. Prior to October 1971, published as Orwell Reservoir.

GAGE.--Water-stage recorder. Datum of gage is 1,000.00 ft (305 m) above mean sea level, adjustment of 1912. 
Gage readings reduced to elevations above mean sea level.

EXTREMES.--Current year: Maximum contents, 14.100 acre-ft (17.4 hm3 ) Oct. 1 (elevation, 1,070.00 ft or 
326.136 m); minimum, 1,010 acre-ft (1.25 hm 3 ) Mar. 26 (elevation, 1,048.07 ft or 319.452 m).

Period of record: Maximum contents, 16.920 acre-ft (20.9 hm3 ) June 17, 1962. May 23, 1966 (elevation, 
1,072.38 ft or 326.861 m) minimum (after initial filling), 844 acre-ft (1.04 hm 3 ) Aug. 26, 27, 1953 (eleva 
tion, 1,046.96 ft or 319.113 m).

REMARKS.--Reservoir is formed by earth dam with concrete spillway with one taintor gate; storage began in March 
1953. Capacity to elevation 1,070 ft (326 m)(maximum operating stage) is 14,100 acre-ft (17.4 hm 3 ) of which 
13,100 acre-ft (16.2 hm 3 ) is controlled storage above elevation 1,048 ft (319 m)(minimum operating stage). 
Dead storage, 210 acre-ft (0.259 hm 3 ). Figures given herein represent total contents. Reservoir is used for 
flood control and to increase low flow for water supply and pollution abatement.

COOPERATION.--Records furnished by Corps of Engineers.

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

Date

Sept. 30................. ..........................
Oct. 31...........................................
Nov. 30. ..........................................
Dec. 31 ...........................................

CAL YR 1973.....................................

Jan. 31 ...........................................
Feb. 28...........................................
Mar. 31 ...........................................
Apr. 30. ..........................................
May 31 ...........................................
June 30 ...........................................
July 31 ...........................................
Aug . 31 ...........................................
Sept. 30. ..........................................

Elevation 
(feet)

.............. 1,069.90

.............. 1,069.78

.............. 1,066.39

.............. 1,060.33

.............. 1,055.81

.............. 1,052.90

.............. 1,048.88

.............. 1,049.77

.............. 1,056.30

.............. 1,057.74

.............. 1,057.24

.............. 1,065.46

.............. 1.069.76

Contents 
(acre-feet)

13,990
13,860
10,550
5,960

3,560
2,360
1,180
1,390
3,780
A. A.I n
4,220
9,770

13.840

Change in contents 
(acre-feet)

_
-130

-3,310
-4,590

+ 940

-2,400
-1,200
-1,180

+ 210
+2,390

+ 690
-250

+5,550
+4.070

WTR YR 1974................................................... - - -150
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05046000 Otter Tail River below Orwell Dam, near Fergus Falls, Minn.

LOCATION.--Lat 46°12'35", long 96°11'05", in NEh sec.34, T.132 N., R.44 W., Otter Tail County, on left bank 0.7 
mi (1.1 km) downstream from Orwell Dam, 6.1 mi (9.8 km) downstream from Dayton Hollow Dam, 8 mi (13 km) south 
west of Fergus Falls, and 11.1 mi (17.9 km) downstream from Pelican River.

DRAINAGE AREA.--1,830 mi 2 (4,740 km 2 ), approximately.

PERIOD OF RECORD.--October 1930 to current year. Prior to October 1952, published as Otter Tail River below 
Pelican River, near Fergus Falls. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 1,029.65 ft (313.84 m) above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). Oct. 11, 1930, to Nov. 17, 1933, at same site at datum 2.00 ft (0.61 m) 
higher; Nov. 18, 1933, to Mar. 21, 1953, at site 6.1 mi (9.8 km) upstream at datum 40.30 ft (12.28 m) higher.

AVERAGE DISCHARGE.--44 years, 301 ft 3 /s (8.52 m 3 /s), 218,100 acre-ft/yr (269 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 1,310 ft 3 /s (37.1 m 3 /s) June 3 (gage height, 4.31 ft or 1,314 m); 
maximum gage height, 4.32 ft (1.317 m) June 9; minimum discharge, 126 ft 3 /s (3.57 m 3 /s) Oct. 23 (gage height, 
2.38 ft, or 0.725 m), result of regulation.

Period of record: Maximum discharge, 1,710 ft 3 /s (48.4 m 3 /s) June 17, 1953 (gage height, 5.60 ft or 
1.707 m, backwater from aquatic vegetation); minimum, 0.70 ft 3 /s (0.020 m 3 /s) Aug. 5, 1970 (gage height, 
1.28 ft or 0.390 m), result of regulation.

REMARKS.--Records good. Flow regulated by Orwell Reservoir beginning Mar. 21, 1953 (see preceding page) and 
powerplants upstream.

REVISIONS (WATER YEARS).--WSP 785: 1934(M). WSP 1208: 1947(M). WSP 1308: 1931(M).

DAY OCT

IN CU6IC FtfcT PEK SECOND, wATEK YEAR OCTOBER 1973 TO SEPTEMBER 1974 

DEC JAN FEB MAR APK MAY JUN JUU AUG SEP

1
2
3
u
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAU YH
•HTH YH

265
317
2/4
251
250

251
251
251
261
323

425
462
427
«25
424

376
350
309
421
423

423
423
319
371
44i|

436
525
525 
525
525

11,799 19
381
525
250

23,100 37

1973 TOTAL.
1974 TOTAL

525
525
525
525
525

525
527
568
604
599

599
599
596
599
599

642
677
674
670
666

670
668
711
749
747

744
751
745 
736
736

,030
634
751
525

,750

133,661
216,410

729
729
731
725
716

710
656
611
612
608

604
599
599
599
599

596
593
593
5<»3
593

631
666
656
651
649

645
645
645
633
630
625 

19,673
641
731
593

39,420

MEAN
MEAN

615
603
591
546
515

510
510
510
505
505

505
505
505
496
505

502
457
421
427
417

445
463
513
530
525

522
515
510 
507
500
/, Q n
MTO

15,700
506
61S
417

31,140

366 MAX
593 MAX

496
494
492
469
494

475
487
428
375
368

366
368
375
464
467

464
459
466
467
467

475
498
497
494
491

469
500
506

12,915
461
508
368

25,620

751
1,290

502
496
496
485
463

485
512
554
567
550

537
525
535
536
534

527
517
503
475
467

463
461
454
444
429

365
356
397
437 
446
446 

14,990
464
567
356

29,730

MIN 73
MIN 214

451
449
456
464
479

463
498
545
570
562

657
745
800
797
772

693
657
617
576
578

586
624
651
607
554

560
628
669
743
761

16,252
606
800
449

36,200

AC-FT 265
AC-FT 429

747
756
755
742
739

749
767
790
623
642

690
938
976

1,000
1,010

1,030
1,040
1,040
1,040
1,050

,110
,160
,170
,150
,170

,170
,160
,140 

1,140
1,160
1,210

30,504
964

1,210
739

60,500

,100
,200

1,240
1,270
1,260
1,250
1,250

1,260
1,260
1,280
1,290
1,240

1,190
1,160
1,160
1,160
1,160

1,170
,170
,160
,160
,140

,130
,130
,110
,090
,060

994
V40
959
946
937

34,666
1,156
1,290

937
66,760

362
616
627
625
822

622
759
704
717
721

721
666
669
672
698

732
726
689
653
647

641
596
573
570
572

579
575
565
459
391
357

20,646
666
862
357

40,960

356
367
378
373
389

413
410
390
362
356

356
356
352
357
360

359
367
361
366
367

349
336
327
299
296

304
268
225 
214
217
222

10,454
337
413
214

20,740

218
219
219
218
222

223
223
222
222
220

223
223
223
225
220

224
229
228
232
277

310
309
305
307
308

307
306
306 
309
297

7,579
253
310
216

15,030
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05050000 Bois de Sioux River near White Rock, S. Dak.

LOCATION.--Lat 4S°51'45", long 96°34'25", in SWSsSWS* sec. 27, T.128 N. , R.47 W. , Roberts County, on left bank just 
downstream from Big Slough Outlet, 300 ft (91 m) downstream from White Rock Dam, 4 mi (6 km) south of White 
Rock, and 5 mi (8 km) northwest of Wheaton, Minn.

DRAINAGE AREA. --1,160 mi 2 (3,004 km2 ), approximately. 

PERIOD OF RECORD. --October 1941 to current year.

GAGE, --Water -stage recorder. Datum of gage is 960.00 ft (292.61 m) above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). Prior to Jan. 14, 1943, nonrecording gage at same site at datum 0.11 ft 
(0.03 m) lower. Jan. 15, 1943, to Sept. 30, 1963, water-stage recorder at same site at datum 0.11 ft 
(0.03 m) lower.

AVERAGE DISCHARGE. --33 years, 79.4 ft 3 /s (2.249 m 3 /s) , 57,530 acre-ft/yr (70.9 hm 3 /yr) .

EXTREMES. --Current year: Maximum discharge, 54 ft 3 /s (1.53 m3 /s) May 1 (gage height, 4.22 ft or 1.286 m) ; 
maximum gage height, 5.05 ft (1.539 m) Mar. 7 (backwater from ice); no flow for many days.

Period of record: Maximum discharge, 3,770 ft 3 /s (107 m 3 /s) , occurred during period Apr. 19-21, 1969 
(gage height, 15.07 ft or 4.593 m, from floodmark) ; no flow at times in most years.

REMARKS. --Records fair. Flow regulated by Lake Traverse -Boise de Sioux Flood Control and Water Conservation 
project (available capacity for flood control, 137,000 acre-ft or 169 hm 3 ) .

DISCHARGE, IN CUBIC FEFT PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

OCT DEC JAN FFB APR WAV JL'N JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTP YR

.01

.01

.PI

.01

.01

.01

.01

.01

.02

.04

.06

.12

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01 

.01

.51
.017
.12
.01
1.0

1973 TOTAL
1974 TOTAL

.01

.01
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

.02
.0007

.01
0

.04

7,843.62
946.89

0
0
0
n

.15

1.5
19
18
17
16

15
15
14
14
13

12
12
11
10
10

9."
9.0
8.5
8.0
7.5

7.0
6.5
6.0

————— 5.5

————— 4.5 

000 274.65
000 8.86
0 0 0 19
0000
000 545

MEAN 21.5 MAX 327 MIN 0
MEAN 2.59 MAX 23 MIN 0

7.9
8.6

15
22
18

15
9.4
4.5
2.6
2.0

2.2
4.4
6.3
7.2
7.3

11
7.0
4.3

18
11

*.9
6.2
5.9

18
4.9

5.7
4.2
3.0
2.9
2.8

243.2
8.11

22
2.0
482

AC-FT 15
AC-FT 1

?3
13
1.5
1.2
1.0

.91

.89
1.1
1.8
3.3

?.7
8.5
8.3
8.7

15

18
13
10
15
21

13
23
12
9.1
9.5

8.1
9.9
5.0
4.8

12
19 

296.30
9.56

23
.89
588

,560
,880

13
14
11
11

ft. 7

4.7
4.1
3.6
4.1
4.4

4.0
4.2
3.7
3.1
2.4

2.1
2.1
1.9
1.8
1.6

1.3
1.1
.97
.86
.74

.9?

.57

.47

.36

.27

113.06
3.77

14
.27
224

.22

.15

.32

.35

.31

.21

.15

.15

.10

.10

.13

.24

.22

.23

.25

.32

.15

.07

.05

.02

.03

.01
0

.01

.02

.01
0
0
0
0
0 

3.82
.12
.35

0
7.6

.01

.13

.08

.09

.17

.15

.07
4.1
4.4

.31

.25

.20

.19

.16

.14

.09

.04

.03

.02

.07

.07

.02
0
0
0

0
0
0

.02

.01
0 

10.82
.35
4.4

0
21

0
0
0
0
0

.09

.16

.15

.33

.33

.33

.31

.30

.29

.25

.21

.19

.19

.17

.17

.15

.16

.15

.15

.14

.12

.08

.04

.02

.01

4.51
.15
.33

0
8.9
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05051500 Red River of the North at Wahpeton, N. Dak.

LOCATION.--Lat 46°15'55", long 96°35'40", in NE% sec.8, T.132 N., R.47 W., Richland County, on left bank in 
Wahpeton, 800 ft (240 m) downstream from confluence of Bois de Sioux and Otter Tail Rivers and at mile 
548.6 (kilometre 882.7).

DRAINAGE AREA.--4,010 mi 2 (10,390 km2 ), approximately.

PERIOD OF RECORD.--April 1942 to current year. Gage-height records collected in this vicinity since 1917 are 
contained in reports of U.S. Weather Bureau.

GAGE.--Water-stage recorder and concrete and wooden dam. Datum of gage is 942.97 ft (287.417 m) above mean 
sea level. Prior to Aug. 6, 1943, U.S. Weather Bureau nonrecording gage 800 ft (240 m) upstream, converted 
to present datum. Aug. 6, 1943, to Oct. 27, 1950, nonrecording gage at present site and datum.

AVERAGE DISCHARGE.--31 years (1943-74), 533 ft 3 /s (15.09 m 3 /s) 386,200 acre-ft/yr (476.2 hm3 /yr); median of 
yearly mean discharges, 480 ft 3 /s (13.6 m3 /s) 348,000 acre-ft/yr (429 hm 3 /yr).

i discharge, 1,250 ft 3 /s (35.4 m 3 /s) Mar. 24, gage height 6.14 ft (1.871 m); 
.908 m) Mar. 15, backwater from ice; minimum, 179 ft 3 /s (5.07 m 3 /s) Sept. 13,

EXTREMES.--Current year: Maximum 
maximum gage height 6.26 ft (1, 
gage height, 3.28 ft (1.000 m).

Period of record: Maximum discharge, 9,200 ft 3 /s (261 m3 /s) Apr. 10, 1969, gage height, 16.34 ft 
(4.980 m); minimum, 8 ft 3 /s (0.23 m 3 /s) Aug. 25, 1961, gage height, 2.26 ft (0.689 m); minimum gage height, 
1.76 ft (0.536 m) Sept. 8, 9, 1969 (gates open).

A stage of 17.0 ft (5.182 m), discharge, 10,500 cfs (297 m 3 /s) occurred in the spring of 1897 and has 
not been exceeded since.

REMARKS.--Records good. Flow regulated by Orwell Reservoir, capacity, 14,100 acre-ft (17.4 hm 3 ) at elevation 
1,070 ft (326.136 m) above mean sea level, adjustment of 1912; Lake Traverse, capacity, 137,000 acre-ft 
(169 hm 3 ), available for flood control; numerous other controlled lakes and ponds, and several powerplants. 
Records of water-quality data for the current year are published in Part 2 of the North Dakota report.

DAY OCT

DISCHARGE, IN CUBIC FtfcT PER SECOND, WATER YEAR OCTOSfcR 1973 TO SEPTEMBKR 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL. AUG SfcP

1
2
3
a
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN

MAX

MlN
AC-FT

CAL YR
ulTR YH

228
242
284
269
241

233
236
232
244
269

318
393
455
436
435

434
403
364
327
409

433
438
442
377
375

446
459
507 
536
536

11.541 15
372
538
226

22,690 31

1973 TOTAL
1974 TOTAL

535
538
541
538
538

541
538
508
480
480

490
500
500
500
500

504
517
546
546
543

551
537
522
541
574

571
561
555

526

.868 15
529
574
480
,470 30

137.077
312.134

520
520
510
510
510

510
490
480
460
450

440
450
460
460
460

467
488
460
504
U69

484
507
564
564
562

542
530
515 
497
464
446

.313
494
564
440

,370

MfcAN
MtAN

447
440
430
400
390

376
374
377
391
393

410
420
437
468
483

463
465
448
388
367

387
421
454
487
522

539
533
529
541
532
480

13,812
446
541
367

27,400

376 WAX
581 MAX

486
490
490
480
480

470
460
450
440
430

428
441
437
453
489

501
497
502
500
500

530
550
560
560
550

540
540
530

13,784
492
560
428

27,340

1.200
1.240

SIS
528
529
521
517

525
514
517
546
586

613
690
770
890
950

750
580
690
780
710

610
530
360
300
300

310
320
330
363
421 
455

17,020
549
950
300

33,760

KIN 51
*I\ 195

442
461
519
530
569

570
576
600
657
701

730
851
919
923
892

854
766
731
705
649

649
649
673
717
671

626
617
650

752

20,387
680
923
442

40,440

AC-FT 271
AC-FT 420

796
765
772
775
776

750
750
766
793
637

661
914
956 ,

1,020
1*050

1*060
1*060
,060
,090
,100

,170
,200

1,230
1,240
1,230

1,210
1,190
1*170
1*150
1,150
1,190 

31,125
1,004
1,240

750
61,740

,900
,800

1,190
1*200
1,220
1*220
1*190

1,170
1*150
1*140
1*150
1.170

1*160
1*120
1*110
1,120
1,110

1,110
1*120
1,120
1,120
1,100

1,100
1*090
1,090
1,090
1*060

1,060
1,040

960
965 
963

33*448
1*115
1,220

960
66,340

953
914
876
669
649

836
826
796
726
716

718
726
713
701
663

684
715
724
703
661

645
640
614
591
573

567
567
554
553
493
396 

21,586
696
953
396

42,820

355
391
381
374
373

397
400
403
416
004

383
369
356
362
352

357
363
366
367
366

367
361
350
344
315

307
309
266
233
207
211

10,627
349
416
207

21,480

217
219
221
222
220

22}
231
230
225
216

21S
213
216
195
215

221
219
222
244
227

252
293
310
309
312

SOS
301
314
305
311

7,423
247
S14
195

14,720
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05054000 Red River of the North at Fargo, N. Dak.

LOCATION.--Lat 46°51'40", long 96°47'00", in NWWE* sec.18, T.139 N., R.48 W., Cass County, at city waterplant 
on 4th St. S. in Fargo, 25 mi (40 km) upstream from mouth of Sheyenne River and at mile 453.0 (kilometre 
728.9).

DRAINAGE AREA.--6,800 mi 2 (17,600 km 2 ), approximately.

PERIOD OF RECORD.--May 1901 to current year. Published as "at Moorhead, Minn." 1901. Monthly discharge only 
for some periods, published in WSP 1308.

GAGE.--Water-stage recorder and concrete control. Datum of gage is 861.8 ft (262.68 m) above mean sea level. 
Oct. 1, 1960, to Sept. 30, 1962, water-stage recorder at present site at datum 5.6 ft (1.71 m) higher. 
See WSP 1728 or 1913 for history of changes prior to Oct. 1, 1960.

AVERAGE DISCHARGE (UNADJUSTED).--73 years, 540 ft 3 /s (15.29 m 3 /s), 391,200 acre ft/yr (482.3 hm 3 /yr); median 
of yearly mean discharges, 440 ft3 /s (12.5 m3 /s) 319,000 acre-ft/yr (393 hm3 /yr).

EXTREMES.--Current year: Maximum discharge, 4,150 ft 3 /s (118 m 3 /s) Apr. 14, gage height, 20.25 ft (6.172 m); 
minimum discharge, 200 ft 3 /s (5.66 m 3 /s) Sept. 2-5. gage height, 13.80 ft (4.206 m).

Period of record: Maximum discharge, 25,300 ft s /s (716 m'/s) Apr. 15, 1969, gage height, 37.34 ft 
(11.381 m); no flow for many days in each year for period 1932-41, Sept. 30, Oct. 1,2, 1970.

Flood of Apr. 7, 1897 reached a stage of 39.1 ft (11.92 m) present datum, discharge, 25,000 ft s /s 
(708 m 3 /s) at site 1.5 mi (2.4 km) downstream.

REMARKS.--Records good. Flow regulated by Orwell Reservoir, capacity, 14,100 acre-ft (17.4 hm 3 ) at elevation 
1,070 ft (326.136 m) above mean sea level, adjustment of 1912; Lake Traverse, capacity, 137,000 acre-ft 
(169 hm 3 ), available for flood control; other controlled lakes and ponds and several powerplants. Some 
small diversions for municipal supply. Figures of daily discharge do not include diversion by cities of 
Fargo and Moorhead. Records of water-quality data for the current year are published in Part 2 of the 
North Dakota report.

REVISIONS (WATER YEARS).--WSP 1308: 
1935(M), 1938-39(M), 1943.

1902-4, 1906-7, 1910-14, 1916, 1918, 1924. WSP 1388: 1905-6, 1917-20(M)

DAY OCT

DISCHARGE IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SfcPTEMBtR 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUU AUG 3fcP

1
2
3
a
s
6
7
8
9

10

11
12
13
14
15

16
17
13
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT
( + )
MEAN *
AC-FT*

CAL YR
WTR YR

241
232
227
232
262

293
266
251
2«3
304

344
396
436
475
524

524
496
462
462
416

374
362
423
449
456

449
410
423
/IfcR•*DD

503

12,049 17
389
552
227

23,900 33
799
k02

2U.700 3U

1973 TOTAL
197U TOTAL

560
560
560
560
560

552
550
500
410
400

360
510
660
660
563

570
570
570
560
630

630
630
510
620
640

640
640
640
640
570

,065 17
570
660
360

,690 34
77^
582
,660 35

1U8.160
2U3,706

430
460
540
640
650

420
370
330
400
530

570
600
640
640
630

620
610
600
600
590

560
570
570
560
600

600
600
590
560
570
560

,270
557
650
330

,260
799
570
,060

MEAN
MEAN

550
540
520
510
500

490
460
470
470
460

460
450
440
440
430

420
400
410
430
440

440
440
440
460
490

520
530
550
570
560
560

14,910
461
560
400

29,570
861
U95

30.U30

OBSERVED
406 MAX
668 MAX

560
570
570
560
550

540
540
530
520
520

510
500
500
490
490

490
490
490
490
500

520
520
520
520
520

510
500
SOO

14,540
5.19
580
490

26,640
778
533

29,620

1,830
U.OUo

500
570
640
640
640

660
640
640
640
640

640
640
730
910

1,200

1,170
1,150
1,120

950
920

920
690
790
660
560

500
500
560
570
530
520 

22,660
732

1,200
500

44,990
799
7U5

^5,790

MIN Ul
MIN 200

540
570
590
630
660

640
990

1,170
1,340
1,560

1,640
2,560
3,530
4,040
3,390

2,170
1,510
1,260
1,060
1,000

950
900
636
790
750

742
630
798
730
740

39,376
1,313
4,040

540
76,110

77U
1,325

78,880

AC-FT 293
AC-FT U83

755
775
790
774
756

756
750
734
742
790

926
977

1,090
1,140
1,120

1,120
1,110
1,120
1,110
1,140

1,210
1,270
1,350
1,360
1,350

1,340
1,360
1,350
1,260
1,260
1,240 

32,649
1,060
1,360

734
65,160

799
1,073
65,960

,900
,1>00

1,210
1,210
1,210
1,220
1,230

1,230
1,230
1,190
1,170
1,140

1,130
1,130
1,130
1,100
1,060

1,060
1,060
1,060
1,060
1,120

1,100
1,060
1,070
1,050
1,030

1,010
966
977
9b9
934

33,246
1,106
1,230

934
65,940
1,070
1,126
67,010

900
676
676
9J4
926

676
636
614
790
774

766
742
703
675
666

696
718
703
666
654

647
640
633
626
605

570
556
521
521
514
SOO 

21,936
706
934
500

43,&10
1,290

729
i>U,800

MEAN k2k
MEAN 682

462
394
371
359
353

346
336
336
366
461

467
443
400
376
359

346
336
330
330
353

330
330
330
336
359

330
306
296
290
272
243 

11,014
355
467
243

21,650
922
370

22,770

ADJUSTED
AC-FT
AC-FT

216
200
200
200
200

200
204
204
204
204

208
213
216
213
213

213
206
206
213
213

216
223
216
226
268

265
28b
290
290
290

6,749
22«i
290
200

13,390
833
239

li>,220

306,808
1*93,900

+ Diversions in acre-feet by cities of Fargo and Moorhead. 
* Adjusted for diversion by Fargo and Moorhead.
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05061000 Buffalo River near Hawley, Minn.

LOCATION.--Lat 46 0 51'00", long 96 0 19'45", near center of SEh sec.14, T.139 N., R.45 W., Clay County, near left 
downstream end of bridge on farm lane, 2 mi (3 km) southwest of Hawley.

DRAINAGE AREA.--322 mi 2 (834 km 2 ).

PERIOD OF RECORD.--March 1945 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,111.91 ft (338.91 m) above mean sea level, datum of 1929. Prior 
to Jan. 29, 1953, nonrecording gage at bridge 1,800 ft (549 m) upstream at datum 3.17 ft (0.97 m) lower.

AVERAGE DISCHARGE.--29 years, 73.2 ft 3 /s (2.073 m 3 /s), 53,030 acre-ft/yr (65.4 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 1,280 ft 3 /s (362 m 3 /s) Apr. 13 (gage height, 8.64 ft or 2.633 m); 
minimum, 18 ft 3 /s (0.51 m 3 /s) Sept. 18, 19; minimum gage height, 3.17 ft (0.966 m) Apr. 4.

Period of record: Maximum discharge, 1,880 ft 3 /s (53.2 nr/s) Apr. 9, 1969 (gage height, 9.07 ft or 
2.765 m); maximum gage height, 9.31 ft (2.838 m) Aug. 5, 1955; minimum discharge, 4.8 ft 3 /s (0.14 m 3 /s) 
Aug. 27, 1969; minimum gage height, 2.55 ft (0.777 m) Sept. 5, 1961.

Maximum stage known, about 11.3 ft (3.44 m), present datum, spring of 1921, from information by local resi 
dent.

REMARKS.--Records good except those for winter period, which are fair. 

REVISIONS (WATER YEARS).--WSP 1308: 1945-46(M), 1948(M).

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR HAY JUN JUL AUG SEP

1
2
3
4
5

6
7
B
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29 
30
31

TOTAL
MEAN
MAX
MJN
AC»FT
CAl VR
WTR YR

138
131
123
116
110

104
99
95

103
1«S

197
217
226
242
24Q

226
214
203
192
180

164
152
143
135
128

122
114
109
104 
100
97 —

4,669 1
1S1
242
95

9,260 3

1973 TOTAL
1974 TOTAL

93
89
86
83
77

73
67
61
58
55

19
60
61
60
59

58
56
54
52
50

49
48
47
45
45

45
45
44
43 
42

,764
56.8

93
42

,500

19,091
40,762

41
40
39
36
36

37
37
37
36
36

36
36
36
35
35

35
35
35
35
34

34
34
34
34
33

33
33
33
33
33
32

1,097
35.4

41
32

2,180

MEAN
MEAN

32
32
32
32
31

31
31
31
30
30

30
29
29
29
29

28
26
28
28
28

28
26
28
28
28

26
28
26
28 
28
26

906
29.2

32
28

1,600

52.3 MAX
112 MAX

28
28
28
28
26

28
28
2S
26
26

28
28
28
26
28

27
27
27
27
27

27
27
27
27
27

27
27
27

••••*•

771
27.5

26
27

1,530

242
1,260

27
27
28
29
30

31
32
32
32
32

32
33
34
35
35

34
33
33
32
32

32
32
32
32
33

33
33
34
34 
35
35

998
32.2

35
27

1,980

MIN 12
MIN 19

36
37
38
39
40

42
45
50
60

153

263
727

1,280
1,230
1,080

976
843
716
612
536

533
513
520
510
477

441
434
418
428 
441

13,536
451

1,260
36

26,850

AC-FT 37,
AC*FT 60,

431
401
361
331
302

279
260
244
239
238

272
326
353
367
376

372
352
334
311
294

299
294
274
260
248

236
227
223
212
206
211

9,135
295
431
206

16,120

870
850

210
197
192
191
202

241
250
227
199
185

175
162
154
147
138

132
U5
115
105
107

114
103
95
89
64

64
78
72
68
64

4,305
144
250
64

8,540

60
57
59
63
61

56
53
50
48
46

44
43
43
44
44

42
41
40
36
36

74
130
113
85
72

65
57
51
46
42
40

1*743
56.2
130
36

3,460

38
37
36
34
32

30
2B
27
26
34

44
49
43
38
35

34
31
30
29
28

27
27
26
26
34

66
69
53
45 
43
40

1,1 «3
36.9

69
26

2,270

36
33
31
29
27

26
29
24
23
24

24
22
22
21
20

20
19
19
19
20

21
21
21
22
22

21
21
20
20 
20

•*•**•

693
23.1

36
19

1,370
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05061500 South Branch Buffalo River at Sabin, Minn.

LOCATION.--Lat 46 0 46'20", long 96°37'40", in SW^SWJj sec.9, T.138 N., R.47 W., Clay County, near center of span 
on downstream side of highway bridge, 0.3 mi (0.5 km) downstream from Stony Creek and 1 mi (1.6 km) east of 
Sabin.

DRAINAGE AREA.--522 mi 2 (1,351 km 2 ).

PERIOD OF RECORD.--March 1945 to current year.

GAGE.--Nonrecording gage read once or twice daily and crest-stage gage. Datum of gage is 902.39 ft (275.05 m) 
above mean sea level, datum of 1929 (levels by Soil Conservation Service). Prior to Aug. 17, 1948, nonre- 
cording gage at site 1 mi (1.6 km) downstream at different datum.

AVERAGE DISCHARGE.--29 years, 53.2 ft j /s (1.507 m j /s), 38, 540 acre-ft/yr (47.5 hm j /yr).

EXTREMES.--Current year: Maximum discharge, 1,330 ft 3 /s (37.7 m j /s) Apr. 13 (gage height, 12.76 ft or 3.889 m, 
from crest-stage gage); minimum daily, .05 ft j /s fO.OOl m 3 /s) Jan. 15 to Feb. 28.

Period of record: Maximum discharge, 6,410 ft*/s (182 m j /s) Apr. 10, 1969 (gage height, 18.12 ft or 
5.523 m); no flow for many days in most years.

REMARKS.--Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 1308: 1949(M).

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUfi StP

1
2
3
4
s
6
7
6
9

10

11
12
13
14
15

16
IT
10
19
20

2)
22
2)
24
25

26
2T
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

21
21
20
20
18

18
18
17
20
30

52
62
68
60
53

42
35
28
23
20

17
14
IS
14
14

14
14
15 
16
13

805
26.0

68
13

1,600

1973 TOTAt
1974 TOTAt

14
15
15
15
15

14
14
13
13
13

13
13
13
13
13

13
13
13
13
14

14
13
12
12
12

12
12
12
12
12

395
13.2

15
12

783

5,105.
13,023.

12
12
12
12
12

12
12
11
11
11

10
10
10
10
10

9.5
9.5
9.5
9.5
9.5

9,5
9.5
.5
.5
.5

.5

.0
7.0
6,0 
5,0
4,4 

301,9
9.74

12
4,4
599

79 MEAN
25 MEAN

4.0
3.3
2.9
2.5
2.1

1.8
1.6

|90
.60

.40
,20
.10
,08
.05

.05

.05
,05
,05
.05

,05
,05
.05
.05
.05

.05

.05

.05

.05 

.05

.05 

22.73
.73
4.0
,05
45

14,0
35,7

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.Ob

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

1,40
.050
.05
.05
2.6

MAX 79
MAX 1,300

.06

.10

.10

.20

.20

.20

.30

.30

.40

.50

.60

.70

.90
1.1
1.3

1.7
2.0
2.4
2.9
3.4

4.2
5.3
6.4
7.6
9.3

11
14
17
21 
25
29

169.36
5.46

29
.06
336

MIN
MIN

35
40
50
be
66

80
96

130
164
270

b09
906

1,300
940
586

413
250
176
144
125

129
132
133
151
140

124
127
123
119 
136

7,6b4
255

1,300
3b

15,160

,47 AC-FT
,05 AC-FT

130
113
95
63
74

6&
b9
51
50
49

66
106
Ibl
166
166

133
106
69
79
69

66
66
66
70
67

63
61
b9
50
51
56

2,605
64,0
166
49

5,170

10,130
25,630

59
61
63
57
49

43
37
32
26
24

20
IB
16
14

12
11
7.6
6.7
6.9

12
13
11
V,7
6.6

10
11
11

8 4..6

663.9
22.6

63
6.7

1,360

7.4
5.5
5.6
6.5
4.9

4.1
3,6
3,5
2.5
1.8

1.8
1.6
1.6
1.7
1.6

1.6
2.4
2.2
1.9
2.2

2.9
3.6
4.9
9.3
9.5

8.6
7.7
6.6
b u1 O

5.3
4.7 

133.9
4.32
9.5
1.6
266

4.4
5.7
4.6
3.9
3.2

3.0
2,8
2.4
3.1
9.5

11
12
13
13
14

13
14
13
12
12

11
8.4
5,7
2.6
2.4

2.2
a.o
1.9
1.7
1.6
1.4 

210.5
6,79

14
1.4
418

1.2
1.0
.60
,66

1,5

2,b
2.'2

1.6
.06

.62

.57

.47

.34

.30

.34

.34

.62
5.2
5.0

4.6
3.5
1.9
.30
.20

.20

.20

.20

.20

.20

40.5)6
1.35
5.2
,20
60
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05062000 Buffalo River near Dilworth, Minn.

LOCATION.--Lat 46°57'40", long 96°39'40", in SW^SE^ sec.6, T.140 N., R.47 W., Clay County, on left bank 4.5 mi 
(7.2 km) southeast of Kragnes, 6.5 mi (10.5 km) northeast of Dilworth, and 9 mi (14 km) downstream from South 
Branch.

DRAINAGE AREA.--1,040 mi 2 (2,690 km2 ), approximately.

PERIOD OF RECORD.--March 1931 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 878.31 ft (267.71 m) above mean sea level, datum of 1929 (levels 
by Corps of Engineers). Prior to Apr. 5, 1937, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--43 years, 124 ft 3 /s (3.512 m3 /s), 89,840 acre-ft/yr (111 hm3 /yr).

EXTREMES.--Current year: Maximum daily discharge, 2,130 ft 3 /s (60.3 m 3 /s) Apr. 14 (gage height, 17.97 ft or 
5.477 m) ; minimum daily, 17 ft 3 /s (0.48 m3 /s) Sept. 25; minimum gage height, 2.46 ft (0.750 m) Sept. 21. 

Period of record: Maximum discharge, 10,400 ft 3 /s (295 m 3 /s) Apr. 11, 1969 (gage height, 25.55 ft or 
7.788 m); no flow at times in 1936.

REMARKS.--Records good except those for winter periods, which are fair. Records of water-quality data for the 
current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1308: 1931(M).

DAY C/CT

DISCHARGE, IN CUBIC FfcET KfcH SECOND, wATER YEAR OCTOBER 1973 TO SfcPTEMBfcR 1974 

MOV DEC JAN KEb MAR APR MAY JUN JUC AUC StP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
21
25

26
27
28 
29
30
31

TOTAL
MkAM

«I»X
*I1N

AC-F-T

CAL YH
*T« Y*

1/0
171
170
166
15<»

149
1 43
136
130
133

151
203
255
272
260

264
279
267
252
235

220
20?
18u
170
159

118
139
132 
123
117
no

5,709 2
I Su
e!6u
no

I I. 320 4

1 9 7 3 T 0 T A L
J974 TOTAL

106
loi
98
S3
86

75
72
66
62
60

68
76
30
83
61

81
84
83
82
80

60
79
78
76
82

90
92
92 
92
90

,474
62.5
106
60

,910

26, 1 16
61, 062

94
84
94
96
80

76
74
70
64
60

56
54
52
51
50

ue
46
46
46
45

44
44
44
44
113

43
"2
41
40
39
37

1,747
56.4

96
37

3.U70

ME AM
!".£A,'i

37
36
35
35
31

33
33
32
31
30

30
29
28
27
27

27
28
28
28
26

29
29
29
30
30

30
30
30 
31
31
31

946
30.5

37
27

1,890

71.6 MA
167 MA

31
31
30
30
30

30
30
3U
30
31

32
32
32
33
33

34
34
34
34
34

34
35
35
35
35

35
35
35

914
32.6

35
jo

1,810

X 284
X 2,080

36
37
3«
39
42

45
46
47
48
49

49
50
50
54
56

58
58
58
56
56

55
55
55
56
56

58
58
60 
61
62
63 

1,611
52.0

63
36

3,200

MlN 14
* I N 17

64
66
69
71
78

95
130
180
260
380

550
640

1,200
1,940
2,060

1,850
1,590
1,370
1,160

995

921
917
841
781
750

730
776
948 
650
733

23,215
774

2,080
64

46, U50

AC-e-T
AC-FT

669
634
593
542
491

444
403
371
350
341

422
536
512
537
589

605
581
539
491
459

456
451
425
401
380

359
337
317
305
294
291

H,125
456
669
291

28,020

51,800
121,100

296
296
292
281
269

26;
267
281
280
263

237
217
201
187
176

165
157
149
140
130

123
128
129
117
107

98
92
88
0 JDC

75

5,584
166
296
75

11,080

69
64
64
65
66

66
65
59
55
50

47
45
45
45
46

45
43
42
40
39

63
107
138
152
136

108
93
83 
73
66
58

2,139
69.0
152
39

4,240

55
55
51
46
47

43
39
35
34
42

59
66
79
76
70

62
55
53
50
47

46
44
42
41
42

43
55
89 
92
76
66

1,706
55.0

92
34

3,380

61
56
51
46
42

39
36
34
33
31

29
30
33
29
26

26
24
23
23
21

19
18
18
19
17

18
21
22 
22
23

892
29,7

61
17

1,770
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05062500 Wild Rice River at Twin Valley, Minn.

LOCATION.--Lat 47°16'00", long 96°14'40", in NE* sec.27, T.144 N., R.44 W., Norman County, on left bank 100 ft 
(30 m) upstream from highway bridge, 0.8 mi (1.3 km) northeast of village of Twin Valley, and 2 mi (3 km) up 
stream from small tributary.

DRAINAGE AREA.--888 mi 2 (2,300 km2 ).

PERIOD OF RECORD.--June 1909 to September 1917, July 1930 to current year. Monthly discharge only for some 
periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 1,008.16 ft (307.29 m) above mean sea level, datum of 1929 (Corps 
of Engineers bench mark). June 1909 to September 1917, nonrecording gage at site 0.2 mi (0.3 km) downstream 
at different datum. July 23, 1930, to Nov. 24, 1934, nonrecording gage at highway bridge 100 ft (30 m) down 
stream from present site at present datum. Nov. 25, 1934, to Aug. 2, 1950, water-stage recorder 80 ft (24 m) 
upstream from present site at present datum.

AVERAGE DISCHARGE.--52 years, 173 ft 3 /s (4.90 m 3 /s), 125,300 acre-ft/yr (154 hm s /yr).

EXTREMES.--Current year: Maximum discharge, 3,890 ft s /s (110 m s /s) Apr. 12 (gage height, 11.03 ft or 3.362 m); 
minimum, 18 ft s /s (0.51 m s /s) Sept. 28, 29 (gage height, 1.11 ft or 0.338 m).

Period of record: Maximum discharge, 9,200 ft s /s (261 m s /s) July 22, 1909 (gage height, 20.0 ft or 6.10 m, 
site and datum then in use), from rating curve extended above 3,300 ft s /s (93.5 mVs); minimum, O.S ft 3 /s 
(0.014 m 3 /s) Nov. 4, 1939.

REMARKS.--Records good except those for winter period, which are fair. Records of water-quality data for the 
current year are published in Part 2 of this report. Flow slightly regulated by Rice Lake and many other 
small lakes above station.

REVISIONS (WATER YEARS).--WSP 955: 1941. WSP 1308: 1915(M), 1917(M).

DAY DCT

DISCHARGE, IN CUSIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN PEB MAR APR MAY JUN JUL

I
2
3
a
5

6
7
9
9

10

11
12
13
14
IS

1*
IT
!•
1»
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

630
609
599
561
568

§«7
527
SOS
49S
560

791
933
996
979
892

008
7«2
*S7
639
S9«

565
54«
512
520
505

493
476
457
«36
4U
195

19,020
614
996
395

37,730

386
372
353
339
106

215
220
210
190
185

189
192
199
198
197

190
160
170
165
160

155
153
150 
150 
ISO

ISO 
145 
140 
135 
130

6,09« 
203 
386
130

12,090

CAL YR 1973 TOTAL 63,196 
WTR YR 1974 TOTAL 135,138

125
120
110
105
104

102
100
9S
9S
97

96
96
96
94
9«

9«
94
92
92
92

90
90
90
90
90

08
8S
88
86
03
80

2,962
95.5
125
80

5,080

MEAN
MEAN

T9
77
76
75
74

Tl
7i
70
69
67

66
64
61
62
61

60
60
60
60
60

60
60
60
60
60

60
60
60
• 0
60 
• 0

2,007
64.7

79
60

3,980

228 MAX
370 MAX

60
60
60
60
60

60
60
60
60
60

60
60
60
60
60

61
61
61
61
61

61
61
61
61
61

61
62
62

mmmmmm
••••••

1*695
60.5

62
60

3,360

1,560
3,410

62
62
62
62
62

62
62
62
62
62

62
62
62
62
62

62
62
62
62
62

62
62
62
62
62

62
62
62
62
62
62

1*922
62.0

62
62

3,810

MIN 34 
MIN |0

62
64
65
68
71

1,390
3,080

2,9«0 
2,720

2,040
1,800
1,730
1,470
1,370

1,760
2,330
2,190
1,860
1,610

1,450
1,620
2,670
2,660
2,310

43,573
1,452
3,410

62
66,430

1,910
1,670
1,520
1,420
1,330

7« 1,220
100 1,130
130 1,060
159 1,010
370 984

1»3«0 
1,660 
1,650 
1,640 
1,540

1,430
1,330
1,240
1,170
1,150

1,200
1,150
1,090
1.030
975

927
861
653
60S 
766 
611

37,912
1,223
1,910

766
75,200

814
766
773
758
726

734 
74T 
726 
695
654

612 
S66
524
491
457

426
395
359
337
322

306
291
276
256
242

222
202
190
163
170

14,246
475
814
170

28,260

158
145
148
150
143

138
135
126
117
109

105
97
96
96
91

87
80
67
60
55

69
67
74
79
62

52
43
41
45
41
38

2,614
90.6
156
38

5,580

AU6

36
35
33
31
32

30
27
25
25
53

66
76
66
91
77

66
77
87
79
74

67
65
66
72
66

56
65
76
77
69
66

1,855
59.8

91
25

3,660

SEP

67
64
60
51
46

42
41
40
42
43

39
37
35
33
33

31
29
27
25
25

23
23
23
21
23

27
25
20
20
23

1,036
34,6

67
20

2,060

AOFT 165,000 
AC-FT 268,000
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05064000 Wild Rice River at Hendrum, Minn.

LOCATION.--Lat 47°16'05", long 96°47'50", in SEk sec.19, T.144 N., R.48 W., Norman County, near center of span 
on downstream side of highway bridge, 0.5 mi (0.8 km) east of Hendrum and 4 mi (6.4 km) upstream from mouth.

DRAINAGE AREA.--1,600 mi 2 (4,140 km 2 ), approximately. 

PERIOD OF RECORD.--March 1944 to current year.

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 836.75 ft (255.03 m) above mean sea level, 
datum of 1929 (levels by Corps of Engineers) .

AVERAGE DISCHARGE.--30 years, 252 ft 3 /s (7.137 m 3 /s), 182,600 acre-ft/yr (225 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 5,590 ft 3 /s (158 m 3 /s) Apr. 16 (gage height, 26.21 ft or 7.989 m); 
minimum daily, 26 ft 3 /s (0.74 m 3 /s) Sept. 26 (gage height, 2.11 ft or 0.643 m).

Period of record: Maximum discharge, 8,300 ft 3 /s (235 m 3 /s) Apr. 15, 1969 (gage height, 31.42 ft or 
9.577 m); no flow some days in 1948-49.

REMARKS.--Records good except those for winter period, which are fair. Large part of high flow diverted into 
Marsh River basin at overflow section 3.5 mi (5.6 km) east of Ada. Another diversion into the Marsh River 
basin formed in 1947, 1.5 miles (2.4 km) southeast of Ada and diverted water at all stages 1947-51, after 
which it was closed except for a small regulated flow diverted for abatement of pollution from Ada sewage 
plant effluent. Amount of diversion not known.

REVISIONS (WATER YEARS).--WSP 1728: 1958.

DAY OCT

DISCHARGE, INI CUBIC FtET PE« SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FE6 MAR APR HAY JUN JUi. AU6 SfcP

1
2
3
4
5

6
7
e
9

10

11
12
13
14
15

16
17
ie
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
WIN
AC*FT

CAL YR
WTR YR

750
711
684
668
636

624
615
see
571
571

652
898

l.OUO
1,080
1,030

907
789
703
636
585

556
531
494
481
469

453
444
431
417
405

19,814 e
639

1,080
390

39,300 17

1973 TOTAL
197 1* TOTAL

375
363
352
335
311

29B
295
295
296
327

338
329
329
320
302

290
279
268
260
255

256
257
256
256
252

250
249
245
240
230

,706
290
375
230
,270

95.83U
188, 6kk

225
209
208
207
204

180
160
155
150
145

143
1*2
140
140
138

135
130
130
128
127

126
125
124
123
120

118
113
110
ioe
104
100

4,467
144
225
100

e,e6o
MEAN
MEAN

98
96
95
93
92

90
88
66
84
82

80
79
78
77
76

75
75
75
75
75

76
76
76
76
76

76
76
76
76 
77
77 

2,507
80.9

98
75

4,970

263 MAX
517 MAX

77
77
78
78
78

78
78
78
78
79

80
80
SO
80
eo
80
81
81
82
82

82
82
83
83
84

84
85
85

2,253
80.5

85
77

4,470

1,600
5,210

85
85
85
85
85

85
85
85
85
86

87
88
88
88
88

88
88
88
88
86

88
88
88
ea
ae
88
88
89
90
90
90 

2,705
87.3

908^5

5,370

MIH 38
MIH 26

90
90
90
91
92

96
104
115
150
300

1,040
2,480
3,580
4,520
4,890

5,210
5,210
4,670
3,770
2,770

2,260
2,680
3,280
3,560
3,210

2,470
2,200
3,280
3,900
4,150

70,348
2,345
5,210

90
139,500

AC-FT 190
AC-FT 37^

3,970
3,370
2,570
1,970
1,720

,500
,340
,210
,100
,020

,170
,810

2,300
2,350
2,140

2,090
1,880
1,670
1,480
1,370

1,480
1,620
1,570
1,380
1>210

1,070
972
903
857
A A IIOU «t

767

50,663
1,635
3,970

787
100,500

,100
,200

863
850
827
939

1,020

964
922
918
629
765

690
617
571
495
460

431
405
376
349
405

375
350
329
305
285

263
236
221
214
202

16,476
549

1,020
202

32,660

194
191
176
171
170

168
161
153
147
141

132
129
126
122
122

117
110
104
97
92

171
416
599
482
300

202
148
120
91
A3 O3

79

5,518
176
599
79

10,940

70
74
67
60
54

53
48
46
100
160

570
430
331
256
206

152
109
99
91
90

79
73
68
66
69

69
64
69
61
61
80

3,871
125
570
48

7,660

77
73
69
66
62

54
54
SO
47
46

46
47
41
42
40

40
39
37
34
33

32
30
30
29
27

26
26
32
33
30

1,294
43.1

77
26

2,570
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05064500 Red River of the North at Halstad, Minn.

57

LOCATION.--Lat 47°21'10", long 96°50'50", on line between sees.24 and 25, T.145 N., R.49 W., Traill County,
on left bank on upstream side of highway bridge, 0.5 mi (0.8 km) west of Halstad, 2.5 mi (4.0 km) downstream 
from Wild Rice River, and at mile 375.2 (kilometre 603.7).

DRAINAGE AREA.--21,800 mi 2 (56,500 km 2 ), approximate, includes 3,800 mi 2 (9,840 km 2 ) in closed basins.

PERIOD OF RECORD.--April 1936 to June 1937 (no winter records), April 1942 to September 1960 (spring and summer 
months only), May 1961 to current year.

GAGE.--Water-stage recorder. Datum of gage is 826.65 ft (251.963 m) above mean sea level. Prior to July 17, 
1961, nonrecording gage at same site and datum.

DISCHARGE.--13 years. 1,800 ftVs (50.98 m j /s), 1,304,000 acre-ft/vr (1.608 km j /yr); median of yearly 
discharges, 1,760 ft s /s (49.8 mVs), 1,280,000 acre-ft/yr (1.58 kmVyr) •

EXTREMES.--Current year: Maximum discharge, 17,800 ft j /s (504 m j /s) Apr. 16, gage height, 26.72 ft (8.144 m), 
backwater from ice; minimum, 272 ft j /s (7.70 m j /s) Sept. 23, gage height, 2.67 ft (0.814 m).

Period of record: Maximum discharge, 35,700 ft j /s (1,010 m 3 /s) Apr. 18, 1969, gage height, 38.29 ft 
(11.671 m); minimum discharge observed, 5.4 ft j /s (0.15 m j /s) Oct. 8, 9, 12-14, 1936. 

Flood in 1897 reached a stage of about 38.5 ft (11.73 m).

REMARKS.--Records good. Some regulation by many controlled lakes and reservoirs on tributaries. Records of 
water^quality data for the current year are published in Part 2 of the North Dakota report.

REVISIONS (WATER YEARS).--WSP 1388: 1936, 1950, WSP 1728: Drainage area.

AVERAGE 
mean

DAY OCT

DISCHARGE! IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 197} TO SEPTEMBER 1974 

MOV DEC JAM FEB MAR APR MAY JUN JUL AUG SEP

1
2
I
4
9

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
HIM
AC-FT '

CAl YR
WTR YR

1,460
1,390
1,320
1,250
1.190

1,140
1,120
1,110
1,060
1.060

1,110
1,300
1,570
1,770
1,690

1,930
1,900
1,620
1,720
1,640

1,560
1,460
1,370
1,310
1,300

1,300
1,260
1,220 
1,160
1,120
1 1 3 A _

1,130
1,UO
1,140
1,120
1,100

1,000
9SS
956
956
940

920
920
960

1,060
1,100

1,100
1,100

966
920
094

690
690
690
900
925

970
1,000
1,030 
1,040
1,050

42,970 29,989
1,366
1,930
1,060

1,000
1,140

690
65,230 59,480

1973 TOTAL
1974 TOTAL

363,611
732,417

1,040
1,040
1,030
1,010
1,000

1,040
985
675
659
652

601
916

1,030
1,120
1,100

1.110
1,060
1,030

977
924

666
675
656
634
623

630
667
694 
901
913
900 

29,378
948

1.120
601

56,270

MEAN
MEAN

S90
S80
860
670
660

650
640
830
820
610

600
790
760
770
760

750
750
740
730
720

710
700
690
660
667

663
691
723
744
756
769

23,915
771
690
663

47,440

996
2,007

765
769
756
737
737

740
726
730
733
733

744
737
712
686
674

667
667
661
705
723

740
744
747
756
758

762
765
776

20,476
731
776
667

40,610

MAX 6,120
MAX 16,400

801 ,140
619 .100
630 ,060
846 ,090
863 ,130

682 ,260
926 ,440
970 .560
961 .950
992 2.840

1,000 4,320
1,020 6,060
1,060 6.420
1.170 12,000
1,390 14,600

1,610 16,400
1,840 16,300
1,950 15,000
2,000 13,000
1,960 10,600

1,930 8,830
1,910 6,240
1,880 6,540
1,770 6,430
1,620 7,780

1,450 6,920
1,300 6,280
1,190 9,260
1,150 11,200 
1,160 11,100

40,464 216,090
1,305 7,270
2,000 16,400

601 1,060
60,260 432,600

MIM 185 AC-FT
MIM 275 AC-FT

10,300
8,990
7,670
6,410
5,710

5,220
4,690
4,330
3,700
3,460

3,550
4,830
5,660
5,900
5,690

5,500
5,230
4,920
4,600
4,390

4,290
4,170
4,220
4,310
4,160

4,020
3,860
3,760 
3,640
3,900
3,960

155,520
5,017
10,300
3,460

308,500

721,
1,453,

4,110
4,060
4,040
4,090
4,060

4,030
4,020
4,020
3,940
3,640

3,710
3,620
3,500
3,370
3,150

2,950
2,800
2,620
2*400
2,260

2,310
2,250
2,170
2,100
2,030

1,950
1,640
1,760 
1,690
1,630

90,360
3,013
4,110
1,630

179,300

200
000

1,570
1,490
1,450
1,450
1,470

1.430
1,360
1,310
1,260
1,230

1,220
1,190
1,140
1,110
1,120

1,130
1,100
1,070
1,040
Ii020

1,320
2,690
3,030
2,580
2,160

1,800
1,480
1,250 
1,120
1,030

970

44,590
1,438
3,030

970
86,440

916
876
87 1
60S
698

649
626
590
572
600

671
1,600
1*620
1,490
1,240

1,060
913
801
733
698

674
670
635
616
607

611
632
607 
566
566
607

25,466
621

1,820
572

50,510

590
542
493
451
428

425
435
428
419
399

390
386
383
367
357

351
335
317
294
263

280
280
275
275
280

266
323
364 
370
373

11,179
373
590
275

22,170



58 RED RIVER OF THE NORTH BASIN 

05067500 Marsh River near Shelly, Minn.

LOCATION.--Lat 47°24'45", long 96°45'50", in NE%NW* sec.3, T.145 N., R.48 W., Norman County, near center of span 
on downstream truss of bridge, 3.8 mi (6.1 km) southeast of Shelly and 10 mi (16 km) upstream from mouth.

DRAINAGE AREA.--151 mi 3 (391 km3 ).

PERIOD OF RECORD.--March 1944 to current year. Monthly discharge only for March 1944, published in WSP 1308.

GAGE.--Nonrecording gage read once or twice daily and crest-stage gage. Datum of gage is 841.14 ft (356.38 m) 
above mean sea level, datum of 1929 (levels by Corps of Engineers). Prior to Oct. 1, 1965, nonrecording gage 
at datum 3.0 ft (0.9 m) higher.

AVERAGE DISCHARGE.--30 years 73.6 ft 3 /s (2.084 m 3 /s), 53,320 acre-ft/yr (65.7 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 2,460 ft 3 /s (69.7 m 3 /s) Apr. 15 (gage height, 18.87 ft or 5.752 m); 
no flow Sept. 14-30.

Period of record: Maximum discharge, 4,660 ft 3 /s (132 m 3 /s) May 11, 1950 (gage height, 21.96 ft or 
6.693 m), from floodmark, present datum; no flow for many days most years.

REMARKS.--Records fair. Large part of high flow of Wild Rice River diverted into Marsh River basin at overflow 
section 4.6 mi (5.6 km) east of Ada. Another diversion from Wild Rice River basin formed in 1947, 1.5 miles 
(2.4 km) southeast of Ada and diverted water at all stages 1947-51, after which it was closed except for a 
small regulated flow diverted for abatement of pollution from Ada sewage plant effluent.

DAY OCT

DISCHARGE* IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
*

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

48
45
40
39
35

31
30
25
23
23

20
25
36
40
37

33
37
43
43
44

40
38
35
31
26

21
17
14
12 
11
9 c• 5 —

951.5
30.7

48
9.5

1,890

1973 , TOTAL
1974 TOTAL

9.0
8.2
7.7
7.4
7.0

6.4
6.2
6.0
5.3
4.9

4.5
4.3
4.4
4.5
4.7

4.7
4.7
4.9
4.5
4.5

4.5
4.5
4.5
4.5
4.5

4.5
5.1
6.0
4.9 
4.7

161.5
5.38
9.0
4.3
320

5,002
29,859

4.5
4.5
4.5
4.3
3.5

2.6
2.4
2.2
1.9
1.6

1.2
.74
.70
.66
.58

.58

.57

.56

.54

.53

.52

.50

.49

.47

.47

.46

.45

.44

.42 

.41

.40 

43.69
1.41
4.5
.40
87

.15 MEAN

.06 MEAN

.40

.39

.38

.37

.36

.35

.34

.33

.33

.32

.32

.31

.30

.29

.29

.28

.27

.27

.27

.26

.26

.25

.25

.24

.24

.24

.23

.23

.22

.22

.22

9.03
.29
.40
.22
18

13.7
81.8

.22

.21

.21

.20

.20

.20

.20

.19

.19

.18

.18

.18

.18

.17

.17

.17

.16

.16

.16

.16

.16

.15

.15

.15

.14

.14

.14

.14
—————

4.86
.17
.22
.14
9.6

MAX 347
MAX 2,410

.14

.14

.14

.15

.15

.15

.15

.15

.16

.16

.16

.16

.16

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.18

.18

.18

.19
i O

* 17

.19 

5.12
.17
.19
.14
10

MIN 0
MIN 0

.2

.2

.2

.2

.2

.2

.2
15
70
160

377
924

1,740
2,190
2,410

2,140
1,650

828
419
311

512
1,260
1,250

838
474

330
416

1,700
1,930
1,310

23,255.4
775

2,410
.20

46,130

AC-FT
AC-FT

676
352
220
152
106

79
65
57
50
46

72
254
361
316
288

243
163
126
96
89

137
128
111
90
74

64
56
50
44
40
41 

4,646
150
676
40

9,220

9,920
59,230

48
45
50
48
51

44
41
36
30
27

24
20
18
17
15

13
12
12
11
10

8.2
7.0
7.0
5.6
5.2

4.9
3.3
3.0
2.3
2.0

620.5
20.7

512'.0

1,230

1.6
1.0
1.0
1.0
1.0

.90

.90

.82

.74

.74

.74

.82

.66

.82

.66

.66

.66

.58

.58

.50

3.5
4.9
4.0
3.3
2.2

1.2
1.0
.82
.58 
.50* <5»*fZ 

38.80
1.25
4.9
.42
77

.34

.34

.28

.22

.10

.04

.02

.01

.11

.22

4.9
8.0
4.3
7.2
14

18
14
11
9.3
8.7

7.0
3.9
1.4
1.7
1.2

.74

.74

.66

.58 

.74

.58 

120.32
3.88

18
.01
239

.54

.50

.50

.34

.16

.10

.04

.04

.04

.04

.02

.01

.01
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0

2.34
.078
.54
0

4.6



RED RIVER OF THE NORTH BASIN 

05069000 Sandhill River at Climax, Minn.

59

LOCATION.--Lat 47°36 I 43", long 96°48'52", in NE*NE* sec.30, T.148 N., R.48 W., Polk County, near center of span 
on downstream side of bridge on U.S. Highway 75 in Climax and 3.7 mi (6.0 km) upstream from mouth.

PERIOD OF RECORD.--March 1943 to current year (winter records incomplete in some years). Monthly discharge only 
for some periods, published in WSP 1308 and 1728.

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 820.10 ft (249.97 m) above mean sea level, 
datum of 1929 (levels by Corps of Engineers). Prior to Oct. 1, 1966, nonrecording gage at site 3.2 mi 
(5.1 km) upstream at datum 12.78 ft (3.90 m) higher.

AVERAGE DISCHARGE.--28 years (1946-74), 70.3 ft 3 /s (1.991 m3 /s), 50,930 acre-ft/yr (62.8 hm3 /yr).

EXTREMES.--Current year: Maximum discharge, 1,890 ft 3 /s (53.5 m 3 /s) Apr. 16 (gage height, 15.87 ft or 4.837 m, 
backwater from Red River of the North); minimum daily, 7.6 ft 3 /s (0.215 m 3 /s) Aug. 8, 9, 13 (gage height, 
4.64 ft or 1.414 m)

Period of record: Maximum discharge, 4 ,560 ft 3 /s (129 m 3 /s) Apr. 14, 1965 (gage height, 17.81 ft or 
5.428 m, site and datum then in use); maximum gage height, 28.32 ft (8.632 m) Apr. 17, 1969 (from floodmark. 
backwater from Red River of the North); minimum discharge not determined.

REMARKS.--Records good except those for winter period, which are fair.

REVISIONS (WATER YEARS).--WSP 1388: 1943(M), 1944, 1947(M). WSP 1728: 1951(M), 1960 (Average discharge).

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO StPTEMBfcR 1970 

NOV DEC JAN FEB MAR APR MAY JUN JUt AUG SfcP

1
i
s
4
%

*
7
•
9

10

It
12
11
10
If

1*
17
16
19
20

21
22
21
2«
2S

26
27
28 
2»
30
11

TOTAL
MEAN
MAX
MIN
AC"FT

CAL YR
WTR YR

11«
111
109
107
107

107
98
92
• 1
78

81
9]
10*
101
100

91
100
101
101
106

106
10}
99
95
«!

85
78
76 
72
71
68 •

2i9«5
95.0
11«
68

i.840

1975 TOTAL
197« TOTAL

67
68
68
66
6«

60
57
55
53
52

51
50
49
47
«6

4«
«2
ttO
39
37

16
35
33
32
31

30
29
29
9ACO

26

1,366
45.6

68
26

2,710

19,333.6
«1,906.3

27
27
27
26
26

26
26
26
25
25

24
24
2«
21
23

23
23
22
22
22

22
22
22
21
21

21
21
21
20
20
20 

722
23.3

27
20

1,430

MEAN
MEAN

20
20
20
20
20

20
20
19
19
19

19
19
19
19
19

16
16
16
16
18

16
16
16
16
16

16
16
16 
16
16
16 

560
18.7

20
16

1,150

53.0
115

16
16
16
16
18

16
16
16
16
18

16
18
18
16
18

16
18
18
18
18

18
16
18
18
18

16
18
16

504
18.0

18
18

1,000

MAX 790
MAX 1,890

IS
16
18
16
18

16
18
18
18
16

18
16
18
16
18

16
18
19
19
19

19
19
19
20
20

20
21
21 
22
22
23

589
19.0

23
16

1,170

MIN e
MIN 7

24
26
27
29
32

35
ttO
45
70

IttO

417
749

,090
,370
,600

,890
,670
,240
756
639

565
972
699
626
780

699
657

1,720 
1,360

QC ft
73O

21,345
712

1,690
24

42,3«0

,1 AC-FT
.6 AC«FT

771
635
467
399
334

302
273
254
246
253

260
298
315
303
323

318
29a
285
282
329

308
361
273
196
183

179
170
179 
162
166
173

9,311
300
771
162

18,470

38,350
83,130

156
149
146
151
159

165
142
126
113
105

96
95
87
60
76

72
70
65
64
65

57
53
50
47
43

40
39
36 
36
35

2,624
87.5
165
3b

5,200

34
34
3«
31
29

26
23
22
21
21

21
21
20
19
18

20
18
16
15
14

13
12
14
16
15

14
13
12
12
11
11

600
19.4

34
11

1,190

10
10
11
11
9,6

11
8.6
7.6
7.6
8.6

6.6
6.1
7.6

10
35

53
40
28
31
35

38
42
41
43
43

43
38
34 
33
28
27

761,3
24.6

53
7.6

1,510

26
24
24
22
21

21
20
20
19
20

19
19
20
20
20

20
20
16
18
16

17
16
15
14
14

14
14
15
16
IS

559
18.6

26
14

1,110
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05074000 Lower Red Lake near Red Lake, Minn.

LOCATION.--Lat 47°57'27", long 95 0 16'34", in NW% sec.28, T.152 N., R.36 W., Clearwater County, on left bank just 
upstream from dam at outlet, 13 mi (21 km) northwest of village of Red Lake.

DRAINAGE AREA.--1,950 mi 2 (5,050 km 2 ), approximately.

PERIOD OF RECORD.--June 1930 to November 1932 (published as Red Lake at Redby), May 1933 to current year (pub 
lished as Red Lake near Red Lake 1933-40); records on Upper Red Lake published as Red Lake at Waskish, April 
1930 to September 1933, all in reports of Geological Survey. October 1921 to September 1929 gage heights at 
Redby and on Upper Red Lake at Waskish in files of Minnesota Department of Conservation (fragmentary).

GAGE.--Water-stage recorder. Datum of gage is 1,169.00 ft (356.311 m) above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). May 1933 to Sept. 6, 1934, staff gage at same site and datum. Staff gages 
at Waskish and Redby at datum 69.00 ft (21.031 m) lower.

EXTREMES.--Current year: Maximum daily gage height, 6.96 ft (2.121 m) June 25; minimum daily, 5.45 ft (1.661 m) 
Mar. 30.

Period of record: Maximum gage height, 9.53 ft (2.905 m) June 25, 1950; minimum recorded, 0.80 ft (0.244 
m) Nov. 20, 1936.

REMARKS.--Water level subject to fluctuation caused by change in direction and velocity of wind and by seiches.

MONTHEND GAGE HEIGHT, IN FEET, OCTOBER 1973 TO SEPTEMBER 1974

Oct. 31 ............ 5.80 Feb. 28 ............ 5.59 June 30 ............ 6.78
Nov. 30 ............ 5.84 Mar. 31 ............ 5.47 July 31 ............ 6.29
Dec. 31 ............ 5.85 Apr. 30 ............ 6.17 Aug. 31 ............ 6.21
Jan. 31 ............ 5.71 May 31 ............ 6.82 Sept.30 ............ 5.68

NOTE.--Mean daily gage heights are available.
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05074500 Red Lake River near Red Lake, Minn.

61

LOCATION.--Lat 47*57'27", long 95°16'35", in NVk sec.28, T.152 N., R.36 W., Clearwater County, on left bank 50 
ft (15 m) downstream from dam at outlet of Lower Red Lake and 13 mi (21 km) northwest of village of Red Lake.

DRAINAGE AREA.--1,950 mi 2 (5,050 km 2 ), approximately.

PERIOD OF RECORD.--May 1933 to current year. Monthly discharge only for May 1933, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 1,167.00 ft (355.702 m) above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). Prior to Sept. 7, 1934, nonrecording gage at site 50 ft (15 m) upstream at 
datum 2.00 ft (0.610 m) higher. Sept. 7, 1934, to Nov. 26, 1951, water-stage recorder at present site at 
datum 2.00 ft (0.610 m) higher.

AVERAGE DISCHARGE.--41 years, 473 ft 3 /s (13.40 m 3 /s), 342,700 acre-ft/yr (422 hmVyr).

EXTREMES.--Current year: Maximum daily discharge, 1,440 ft 3 /s (40.8 m 3 /s) July 10; maximum gage height, 7.48 ft 
(2.280 m) July 12 (affected by seiches and backwater from aquatic vegetation); minimum discharge, 65 ft 3 /s 
(1.84 m 3 /s) Apr. 19 (gage height, 1.34 ft or 0.408 m).

Period of record: Maximum discharge, 3,600 ft 3 /s (102 m 3 /s) June 25, 1950 (gage height, 11.19 ft or 3.411 
m, affected by seiches and backwater from aquatic vegetation, present datum), from rating curve extended 
above 1,400 ft'/s (39.6 m 3 /s); no flow at times.

REMARKS.--Records fair. Flow completely regulated by outlet dam on Lower Red Lake.

DAY OCT

OISCHARBE, IN CUbIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG StP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
AC«PT

CAL YR
WTR YR

566
564
602
see
561

58J
592
606
606
616

686
640
640
640
650

900
910
920
900
900

890
860
670
667
663

919
992
999 

1,010
1,050
1,060 -

24,070 3
776

1,060
561

47,740 6

1973 TOTAL
1974 TOTAL

,050
,060
,050
,040
,040

,030
,040
,020
,000
960

960
940
920
910
908

876
908
682
930
930

927
1,370
1,360
1,320
1,210

1,100
1,060
1,000 

980
950

0,773 25,
1,026
1,360
876

1,040 49,

167,332
329,117

930
915
696
860
870

660
650
640
830
820

810
600
600
790
790

780
780
770
770
770

770
770
770
770
770

770
770
770 
770
770
770

021
807
930
770
630

MEAN
MEAN

780
760
790
790
790

600
800
600
800
800

600
800
800
600
600

600
600
600
600
800

810
810
820
830
830

840
640
640 
650
650
650

25,100
810
650
780

49,790

456 MAX
902 MAX

850
850
650
850
650

650
650
650
850
650

850
850
850
850
850

850
850
850
850
650

640
840
640
8«0
840

640
830
830

23,700
846
650
830

47,010

1,360
1,440

630
820
620
820
610

800
800
790
760
770

760
759
741
727
746

750
750
750
750
750

750
750
750
750
750

750
750
750 
752
752 
723

23,752
766
630
723

47,110

MIN 109
MIN 73

723
736
727
738
736

730
723
609
441
425

425
299
211
221
237

169
116
89
73
80

107
136
99
84
146

326
351
384
11 A 1**Ol

723

11,375
379
738
73

22,560

AC-FT 331
AC-PT 652

716
745
741
720
716

712
727
727
720
723

767
793
765
606
815

837
870
667
659
870

696
869
904
942
996

1,010
1,020
1,020 
1,040
1,040
1,050 

26,325
849

1,050
712

52,220

,900
,800

1,050
1,050
1,050
1,0/0
1,140

1,070
793
564
556
626

«19
830
626
B19
619

a04
646
965
986
99<>

996
1,000

999
999

1,070

1,160
1,200
1,200 
1,200
1,200

26,713
957

1,200
556

56,950

1,250
1,360
1,400
1,380
1,360

1,400
1,400
1,410
1,410
1,440

1,110
1,380
1,300
1,260
1,240

1,230
1,220
1,200
1,240
1,240

1,240
1,240
1,240
1,230
1,220

1,160
1,160
1,150 
1,160
1,160
1,210 

39,740
1,262
1,440
1,150

76,820

1,230 1,260
1,260 1,260
1,240 1,300
1,200 1,360
1,200 1,360

1,180 1,400
1,180 1,390
1,170 1,400
1,180 1,390
1,220 1,360

1,240 1,370
1,160 1,340
1,060 1,270
1,050 1,260
1,020 1,230

778 1,220
691 1,210
634 1,200
640 1,200
796 1,200

637 1,190
848 1,160
934 1,160

1,070 1,160
1,100 1,160

1,120 1,150
1,140 1,160
1,140 1,150 
1,150 1,160
1,160 1,130

32,886 37,660
1,061 1,255
1,260 1,400

634 1,130
65,230 74,700
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05075000 Red Lake River at High Landing, near Goodridge, Minn.

LOCATION.--Lat 48 e 02'34", long 95 e 48'28", on line between sees. 28 and 29, T.153 N., R.40 W., Pennington County, 
on left bank 50 ft (IS m) upstream from highway bridge at High Landing, 7 mi (11 km) south of Goodridge and 
33 mi (53 km) upstream from Thief River.

DRAINAGE AREA.--2,300 mi 2 (5,957 km 2 ), approximately.

PERIOD OF RECORD.--September 1929 to current year. Prior to October 1930, published as "at Kratka".

GAGE.--Water-stage recorder. Datum of gage is 1,141.57 ft (347.951 m) above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). See WSP 1308 or 1738 for history of changes prior to Oct. 1, 1949.

AVERAGE DISCHARGE.--45 years, 516 ft'/s (14.61 m'/s), 373,800 acre-ft/yr (461 hrnVyr).

EXTREMES.--Current year: Maximum discharge, 2,670 ft'/s (75.6 m 3 /s) Apr. 28 (gage height, 11.07 ft or 3.374 m); 
minimum, 797 ft 3 /s (22.6 m 3 /s) Oct. 9 (gage height, 6.01 ft or 1.832 m).

Period of record: Maximum discharge, 3,720 ft'/s (105 m 3 /s) May 11, 1950 (gage height, 13.42 ft or 4.090 
m); no flow during infrequent periods in 1931-34, 1936-37.

REMARKS.--Records good except those for winter period, which are fair. Flow regulated by outlet dam on Lower 
Red Lake.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER im TO SEPTEMBER 1974
NOV DEC JAN PEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

*
7
•
9

10

11
12
IS
14
15

1*
17
IS
19
20

21
22
23
24
25

2*
27
26 
29
SO 
SI

TOTAl
MEAN
MAX
MIN
AC.FT

CAL YR
WTR YR

892
872
8*3
84«
SS7

sso
sis
SOS
802
SS2

S70
1,010
994
95S
942

920
978

liOTO
1,090
1,090

1,100
1,090
1,080
1*090
1,0*0

1,050
1,080
1,1*0 
1,200
1,210
1,240 

SO, 670
989

1,240
802

60, SSO

1,250
1,2*0
1,260
1,250
1,240

1,220
1,200
1,150
1,100
1,050

1,000
9SO
9*0
940
920

910
900
900
900
880

900
1,100
1,400
1,250
1,150

1,100
1,040
1,000 

980
9*0

32,150
1,072
1,400

880
63,770

1973 TOTAL 198,080
1974 TOTAL 427, S2S

940
940
930
920
920

910
900
890
880
SSO

870
870
8*0
8*0
8*0

SSO
840
830
824
820

820
820
820
820
820

820
820
820 
820
820
820

26,614
859
940
820

52,790

MEAN
MEAN

820
820
820
830
830

840
840
850
850
850

8*0
8*0
8*0
870
870

880
880
880
890
890

900
900
900
900
910

910
910
920 
920
920 
920

27,100
874
920
820

53,750

543
1,171

920
920
920
920
920

910
910
910
910
910

900
900
900
900
900

900
900
900
900
900

900
900
900
900
900

900
900
890

••••••

25,340
90S
920
890

50,2*0

MAX 1,400
MAX 2,*00

B80
870
8*0
850
840

830
820
820
820
820

810
810
805
800
800

800
800
800
800
800

800
800
800
800
800

BOO
800
800 
800
800
800 

25,235
814
880
800

50,050

MIN 121
MIN 800

800 2,140
800 2,050
800 1,990
800 1,900
800 1,790

800 1,720
800 li*50
820 1,*00
850 1,570
950 1,550

1,100 1,870
1,400 2,230
1,700 2,0*0
1,7*0 2,030
1,920 2,040

1,740 1,930
1,440 1*890
1,210 1,8*0
1,0*0 1,820
1,0*0 1,780

1,8*0 1,7*0
1,940 1,730
1,540 1,*90
1,300 1,*50
1,180 1,*40

1,210 1,*80
1,470 1,710
2,600 1,720 
2,4*0 1,720
2,220 1,710

40,390 5*, 200
1,34* 1,813
2,*00 2,230

800 1,550
80,110 111,500

AC-FT 392,900
AC»PT 847, *00

1,700
1,*70
1,*40
1,620
1,630

1,700
1,720
1,440
1,100

98*

1,020
1,150
1,190
1,200
1,170

1,1*0
1*150
1,1*0
1,250
1,320

1,3*0
1,370
1,370
1,1*0
1,340

1,140
1,400
1,440 
1,4*0
1,470

40,88*
1,3*3
1,720

98*
81,100

1,470
1,470
1,500
1,5*0
1,600

1,*70
1,670
1,650
1,630
1,610

1,*00
1,600
1,580
1,530
1,440

1,390
1,380
1,3*0
1,340
1,330

1,340
1,330
1,310
1,310
1,290

1,270
1,240
1,220
1,200
1,190
1,190

44,270
1,428
1,670
1,190

87,810

1,220
1,250
1,270
1,280
1,280

1,280
1,290
1,290
1,300
1,370

1,520
1,590
1,540
1,470
1,840

1,820
1,570
1,310
1*110

971

952
9**
970
999

1,080

1*130
1,1*0
1,180
1,240
1,2*0
1,2*0

39,7*8
1,283
1,840

952
78,880

1,280
1,300
1*310
1*310
1*330

,3*0
,380
,390
,400
,420

1,420
1,410
1,400
1,3*0
1,310

1,280
1,2*0
1,250
1,240
1,240

1,230
1,230
1,230
1,210
1,200

1,200
1,190
1*190 
1,190
1*180

38,700
1,290
1,420
1,180

7*, 7*0

NOTE.--No gage-height record Dec. 25 to Jan. 28.
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05076000 Thief River near Thief River Falls, Hinn.

63

LOCATION.--Lat 48°11'08", long 96°10'11", in NW^SW% sec.3, T.154 N., R.43 W., Marshall County, on right bank 0.2 
mi (0.3 km) upstream from highway bridge, 5 rai (8 km) north of city of Thief River Falls, 7 mi (11 km) up 
stream from mouth, and 9 mi (14 km) downstream from Mud Lake National Wild Life Refuge.

DRAINAGE AREA.--959 mi 2 (2,480 km2 ).

PERIOD OF RECORD.--July 1909 to September 1917, April 1920 to September 1921, October 1922 to September 1924, 
October 1928 to current year. Monthly discharge only for some periods, annual maximums for water years 1919, 
1922, 1925, 1926, published in WSP 1308.

GAGE.--Water-stage recorder and control of grouted boulders. Datum of gage is 1,112.33 ft (339.04 m) above mean 
sea level, datum of 1929 (levels by Minnesota Highway Department). Peior to May 4, 1939, nonrecording gages 
at same site and datum.

AVERAGE DISCHARGE.--57 years, 157 ft 3/s (4.446 mj/s), 113,700 acre-ft/yr (140 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 3,160 ft 3 /s (89.5 m 3 /s) Apr. 21 (gage height, 13.37 ft or 4.075 m); 
maximum gage height, 14.48 ft (4.414 m) Apr. IS (backwater from ice); minimum daily discharge, 0.02 ft 3 /s 
(0.001 mVs) Jan. 22 to Feb. 28.

Period of record: Maximum discharge, 5,610 ft 3/s (159 m 3/s) May 13, 19SO (gage height, 17.38 ft or 
5.297 m); no flow at times in some years.

REMARKS.--Records good except those for winter period, which are poor. Some regulation by Thief and Mud Lakes.

REVISIONS (WATER YEARS).--WSP 925: Drainage area. WSP 1308: 1917(M), 1924(M), 1929(M), 1931-33(M), 1935(M), 
1937(M).

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO StPTEMBER 1974

DAY

1
2
3
4
5

6
7
8
9

10

11
12
11
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAl YR
WTR YR

OCT

768
736
681
461
409

394
376
266
236
191

195
230
299
320
294

279
347
349
335
396

412
403
396
392
482

510
506
502 
495
« Aft
I|OO

12,626 5
407
768
191

25,040 10

1973 TOTAL
1974 TOTAL

SOV

374
353
351
232
274

299
261
172
234
250

245
230
223
219
210

205
192
185
179
177

102
44
34
29
27

24
22
20 
16
16

,201
17!
374
16

,320

DEC

15
14
12
11
9.8

8.5
7.5
6.7
6.0
5.3

4.B
4.4
3.9
3.7
1.5

1.2
1.0
2.S
2.7
2.5

2.3
2.0
1.7
1.5
1.1

1.1
1.0
.67 
.76
.66
.56 

144.07
4.65

15
.58
286

29,512.61 MEAN
115, 168.39 MEAN

JAN

.51

.«5

.19

.10

.10

.26

.22

.20

.17

.15

.11

.11

.10

.08

.07

.06

.05

.05

.04

.0!

.03

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02 

3.94
.13
.51
.02
7.8

80.9
370

FED

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.56
.020
.02
.02
1.1

MAX
MAX 2,

MAR APR

.04 .4

.06 .4

.11 .4

.26 .4

.45 .5

.92 .5
1.0 .5
1.1 .6
1.1 .7
1.2 .7

1.2 .9
1.2 1.1
1.2 110
1.2 900
1.1 2,450

1.0 2,500
.91 2,500
.82 2,440
.70 2,340
.60 2,300

.55 2,940

.52 2,680

.49 2,680

.48 2,550

.46 2,460

.45 2,350

.44 2,220

.43 2,140

.43 2,130 

.43 2,070

.43 •••••• 

21.32 40,167.1
.69 1,340
1.2 2,940
.04 .40
42 79,710

658 MIN 0
940 MIN .02

MAY

1,980
1,900
1,640
1,770
1,700

1,630
1,550
1,490
1,440
1,410

1,680
2,110
2,080
2,010
1,990

1,910
1,820
1,710
1,620
1,610

1,610
1,570
1,520
1,460
1,440

1,360
1,350
1,360 
1,380
1,320
1,250 

50,910
1,642
2,110
1,250

101,000

AC-FT 56,
AC-FT 266,

JUN

1,160
1,060
1,020

986
989

,220
,320
,220
,110
,020

933
636
786
706
675

653
614
331
275
212

205
200
195
193
168

150
137
131 
79
63

18,709
624

1,320
63

37,110

540
100

JUL

47
19
9.8
5.5
5.1

16
25
76

103
130

121
125
114
112
106

76
73
46
19
17

16
16
15
14
14

14
14
14 
15
15
14 

1,412.4
45.6
130
5.1

2,800

AUG

17
16
14
13
13

13
12
11
14
20

25
23
26
26
136

204
295
259
222
243

254
245
314
300
264

274
267
246 
125
Of*~D

9b

4,106
132
314
11

6,140

SfcP

94
90
66
63
43

20
23
74
78
76

75
74
74
74
74

72
72
72
71
72

70
70
66
66
73

35
16
16 
15
17

1,647
61.6

94
15

3,660

NOTE.--No gage-height record Jan. 1 to Apr. 12.
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05077700 Ruffy Brook near Gonvick, Minn.

LOCATION.--Lat 47°44'50", long 95°24'45", on line between sees. 5 and 8, T.149 N., R.37 W. , Clearwater County, 
on downstream side of bridge on County Highway 17, 4 mi (6.4 km) upstream from mouth, and 4.8 mi (7.7 km) 
east of Gonvick.

DRAINAGE AREA.--45.2 mi 2 (117 km 2 ).

PERIOD OF RECORD.--April 1960 to current year. Monthly and daily figures for Apr. 1, 1960, to June 30, 1960, 
published in WSP 1913.

GAGE.--Nonrecording gage read once daily and crest-stage gage. Datum of gage is 1,227.93 ft (374.27 m) above 
mean sea level, adjustment of 1912 (levels by Corps of Engineers). Prior to Sept. 9, 1960, reference point 
at same site and datum.

AVERAGE DISCHARGE.--14 years, 14.8 ft 3 /s (0.419 m 3 /s) , 10,720 acre-ft/yr (13.2 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 268 ft 3 /s (7.59 m 3 /s) Apr. 12 (gage height, 5.80 ft or 1.768 m, 
backwater from ice); minimum, 1.4 ft 3 /s (0.040 m 3 /s) Aug. 7-9 (gage height, 0.95 ft or 0.290 m).

Period of record: Maximum discharge, 453 ft 3 /s (12.8 m 3 /s) Mar. 30, 1967 (gage height, 6.35 ft or 1.935 
m); maximum gage height, 6.62 ft (2.018 m) Apr. 9, 1969 (backwater from ice); no flow Feb. 20 to Mar. 6, 1968.

REMARKS.--Records good except those for winter periods, which are fair.

DAY OCT

DISCHARGE, IN CUBIC FEET Kt« SECOND, wATEH YEAR OCTOBER 1973 TO StPTfcMbEK 1974 

MOV DEC JAN FEB M*H APR MAY JUN JUL

DATE TIME

10-12 1400 
4-12 1600

PEAK DISCHARGE (BASE, 65 FT 3 /S)

G.HT DISCHARGE DATE TIME G.HT DISCHARGE 

5-11 2300 3.15 107

AUG SEH

1
2
3
a
5

t>
7
8
9

10

11
12
13
la
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT
CAL YR
WTR YR

51
39
22
16
16

la
12
to
11
43

44
69
72
63
57

51
42
31
26
26

23
24
24
19
16

13
12
12
11
12
10 

895
26.9

72
10

1,780

1973 TOTAL
1974 TOTAL

10
11
9.0
6.2
7.1

6,9
6.6
6.3
6.2
6.0

5.9
5.8
5.7
5.6
5.5

5.5
5.4
7.1
6.9
7.«

12
13
13
12
11

10
10
10
10
10

249,1
8.30

13
5,«
494

5,521
6,704

11
13
13
13
13

13
12
12
12
12

12
12
12
12
12

12
12
11
11
11

11
11
11
11
11

11
10
10
10
9 0• "
9 A

• v

356.7
11.5

13
9.6
708

.30 MEAN

.30 MEAN

9.5
9,4
9.2
9.0
8.9

6.9
8.9
6.9
8.9
8.9

8,9
6.9
9.0
9.0
9.0

9.0
9.0
9.0
9.0
9.0

9.0
9.0
9.0
9.0
9.0

9.0
9.0
6.9
8 Q• T

8.8
8,7

278.6
8,99
9.5
8.7
553

15.1
16.4

8.7
8.6
e.5
8,3
8.2

8.1
8.0
7.9
7.8
7.7

7.6
7.5
7.4
7,3
7.2

7.2
7.1
7.1
7.0
6,9

6,8
6.7
6.7
6.6
6.5

0.5
6.4
6.4

206.7
7.36
8.7
6.4
410

MAX 147
MAX 264

6.3
6.2
6.1
6.1
6.0

5.9
5.8
5.8
5.7
5.7

5.9
b.2
6.2
6.2
5.9

6.2
6.2
6.2
6.2
5.9

5.9
5.9
5.9
5.9
5.7

5.6
5.4
5.1
4.9
4.7
n «;4.3

160.2
5.81
6.3
4.5
357

WIN .70
MJN 1.4

4.4
".3
4.3
4.3
4.3

4.3
4.3

4.5
5.4

20

94
264
210
150
115

157
156
172
160
145

136
127
102
85
73

63
68
85
74
59

2,555.1
65.2
264
4.3

5,070

AC-FT
AC-FT

54
47
41
37
33

30
27
22
19
22

61
92
74
85
62

68
57
47
42
42

39
34
32
26
25

26
30
34
39
34
39

1,362
43.9

92
19

2,700

10,950
13,300

33
31
31
31
27

27
22
18
16
12

10
9.3
9.9
9.0
7.9

7.9
7.1
6.9
6.2
6.6

5.7
5.0
4.3
4.1
4.1

3.4
3.2
3.£
3.2
3.0

368.0
12.3

33
3.0
730

3.0
2.8
4.5
4.5
3.9

3.9
3.4
3.2
2.6
2.6

2.6
2.6
2,8
2.6
2.6

2.4
2.8
2.6
2.4
2.0

3.4
3.0
3,0
2.8
2.6

2.8
2.6
2.0
2.0
2.0
2.0 

69.0
2.87
«.5
2.0
177

2.2
2.4
2.4
1.6
1.6

1.6
1.4
1.4
1.4
4.3

7.4
5.9
4.1
3.7
7.6

5.2
4.3
3.4
3.0
3.0

3.0
2.6
2.6
3.0
3.0

2,8
2.6
3.0
3.0
2.6
3.0 

99.3
3.20
7.6
1.4
197

2.6
2.6
2.6
2.4
1.6

2.0
2.0
2.0
2.0
2.2

2.6
2.6
2.4
2.4
l.e>

1.6
1.6
1.6
1.6
2.0

1.6
1.6
2.0
2.4
2.2

2.2
2.2
2.2
2.4
2.4

64.6
2.15
2.6
l.b
128

2.90
5.80

86
268
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05078000 Clearwater River at Plummer, Minn.

LOCATION.--Lat 47°55'24", long 96°02'46", in SEkSWk sec.4, T.151 N., R.42 W., Red Lake County, on right bank 
200 ft (61 m) downstream from Soo Line Railroad bridge, 300 ft (91 m) downstream from bridge on U.S. Highway 
59, 0.9 mi (1.4 km) northwest of railroad depot in Plummer, and 8 mi (13 km) upstream from Hill River.

DRAINAGE AREA.--512 mi 2 (1,326 km 2 ).

PERIOD OF RECORD.--April 1939 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,099.12 ft (335.012 m) above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). Prior to Nov. 10, 1939, nonrecording gage at site 100 ft (30 m) upstream at 
same datum.

EXTREMES.--Current year: Maximum discharge, 2,540 ft 3 /s (71.9 m 3 /s) April 22 (gage height, 10.31 ft or 3.142 m); 
maximum gage height, 11.38 ft (3.469 m) Apr. 14 (backwater from ice); minimum discharge, 25 ft j /s (0.71 m j /s) 
July 4 (gage height, 2.30 ft (0.701 m).

Period of record: Maximum discharge, 3,640 ft 3 /s (103 m3 /s) June 9, 1962 (gage height, 11.90 ft or 
3.627 m); maximum gage height, 12.31 ft (3.752 m) Apr. 10, 1969 (backwater from ice); minimum discharge, 5.0 
ft 3 /s (0.14 m 3 /s) July 5, 1973 (gage height, 1.97 ft or 0.600 m)

REMARKS.--Records good except those for winter periods, which are fair. Since 1968 undetermined amounts of 
water diverted for the flooding of wild rice paddies upstream.

DISCHARGt, IN CUBIC ft.ll PtR SECOND, wATEH YEAR OCTGatH 1973 TO StPTE*Bt« 1974

DAY OCT NOV DEC JAN F-EB MAR APK JUL AUG Stf»

1
2
3
4
5

6
7
8
9

10

11
12
13
1U
15

16
17
16
IV
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL Y«
n/TR YR

613
660
575
504
435

373
326
289
266
279

390
531
680
717
653

576
514
460
417
375

335
304
260
263
246

244
236
240
•JIB
c 10
203
194

12,620
407
813
194

25,030

1973 TOTAL
1974 TOTAL

186 115
182 114
180 110
175 109
141 107

.118 105
132 104
145 102
160 102
160 101

159 100
156 100
154 100
150 99
148 98

146 96
143 97
140 96
136 96
136 96

134 95
132 94
130 94
128 94
127 94

125 94
123 92
120 90
1J6 69
116 87

..... 85

4,302 3,057
143 96.6
186 115
116 85

8,530 6,060

64.970.2 MEAN
100,595,0 MEAN

62
80
77
75
73

71
70
70
70
70

70
70
70
70
70

71
71
73
75
77

76
60
62
64
86

aa
90
92

2,426
76,3

96
70

4,810

178 MAX
276 MAX

98
96
96
98
96

98
96
96
9b
96

96
96
99
99
99

99
99
99
99
99

99
99
98
98
96

96
96
99

2,755
98.4

99
96

5,460

1,260
2,440

99
100
too
100
100

101
102
102
102
102

103
103
103
103
103

103
101
100
100
100

100
100
99
96
97

96
95
94 
93
92
92 

3,063
99,5
103
92

6,120

MIN 7,
MIN 34

91
90
90
90
90

91
93
97
104
118

150
360
600

1,450
1,900

1,620
1,750
1,650
1,560
1,470

1,710
2,440
2,140
1,660
1,410

1,190
1,060
1,580
2,100
1,620

30,814
1,027
2,440

90
61,120

7 AC-FT
AC-FT

1,250
972
791
670
536

448
384
320
300
265

516
1,0«0
1,260
1,130
1,160

1,160
1,030

907
735
656

642
581
536
536
536

512
516
524 
555
557
c ti a3HO

21,559
695

1,260
265

42,760

126,900
199,500

574
564
531
500
516

533
473
413
364
349

302
246
213
196
193

176
166
154
124
125

120
106
103
104
66

61
87
97 
63
life•*o

7,629
254
574
46

15,130

49
64
34
34
63

77
77
73
59
51

42
52
58
65
77

64
45
49
(12
45

47
47
63
64
66

69
65
64 
57
54
69

1,787
57.6

77
34

3,540

70
69
76
94
107

107
97
91
97

119

160
334
336
341
615

666
956
682
456
356

311
266
231
217
210

190
170
146 
140
164
165

6,297
266
958
69

16,460

154
134
130
123
106

95
t>6
t>6
63
62

01
02
63
60
73

67
61
60
59
57

53
52
49
45
47

49
46
47 
47
45

2,266
75.5
154
45

4,490

PEAK DISCHARGE (BASE, 500 FT J /S)

DATE
10-14
4-15
4-22

TIME G.
0900 6
._

1500 10

H. DISCHARGE
.23 729
- about 2,000
.31 2,540

DATE
4-29
5-13
8-17

TIME
0430
0730
0600

G. H.
9.77
7.86
6.99

DISCHARGE
2,220
1,300
1,000
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05078230 Lost River at Oklee, Minn.

LOCATION.--Lat 47°50'35", long 95°51'30", on west edge of sec.l, T.150 N., R.41 W., Red Lake County, on down 
stream side of bridge on State Highway 222 at northwest edge of Oklee, 12 mi (19 km) upstream from mouth.

DRAINAGE AREA.--266 mi 2 (689 km2 ).

PERIOD OF RECORD.--April 1960 to current year, 
published in WSP 2113.

Monthly and daily figures for Apr. 1, 1960 to June 30, 1960,

GAGE.--Nonrecording gage read once daily and crest-stage gage. Datum of gage is 1,126.94 ft (343.391 m) above 
mean sea level, adjustment of 1912 (levels by Corps of Engineers). Prior to Sept. 9, 1960, reference points 
at same site at datum 8.00 ft (2.438 m) higher. Sept. 9, 1960, to Sept. 30, 1964, nonrecording gage at same 
site at datum 8.00 ft (2.438 m) higher.

AVERAGE DISCHARGE.--14 years, 83.6 ft 3 /s (2.368 m 3 /s), 60,570 acre-ft/yr (74.7 hm3 /yr).

EXTREMES.--Current year: Maximum discharge, 2,270 ft 3 /s (64.3 m 3 /s) Aug. 15 (gage height, 12.91 ft or 3.935 m); 
maximum gage height, 14.31 ft (4.362 m) Apr. 13 (backwater from ice); minimum daily discharge, 4.7 ft 3 /s 
(0.133 mVs) July 16 (gage height, 2.25 ft or 0.686 m).

Period of record: Maximum discharge, 3,210 ft 3 /s (90.9 m3 /s) Apr. 11, 1969 (gage height, 14.91 ft or 
4.545 m, from floodmark); no flow Feb. 16 to Mar. 21, 1963, Feb. 15 to Mar. 2, 1964.

Maximum stage known since at least 1897, 18.39 ft (5.605 m) Apr. 21, 1950 (present datum), from flood- 
marks (discharge, 2,790 ft 3 /s or 79.0 m3 /s).

REMARKS.--Records fair.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JuL AUO SfcP

1
I
3
U
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

179
146
130
116
101

96
91
88
119
200

343
364
343
317
270

206
171
152
105
102

99
96
91
84
81

76
76
76 
74
70
75

4,540
146
364
70

9,010

1973 TOTAL
1974 TOTAL

71
63
60
59
59

59
57
57
49
48

47
46
46
47
45

43
41
38
36
35

35
33
32
31
30

29
26
27 
26
26

1,307
43.6

71
26

2,590

27,110
46,306

25
25
24
24
23

23
23
22
22
21

21
21
21
21
21

21
21
20
20
20

20
20
20
20
19

19
19
19
1 AIB
1 AJO 
1 A
1 O

649
20.9

25
16

1,290

,6 MtAN
.1 MEAN

17
17
16
16
16

16
16
16
16
16

16
16
16
16
16

16
16
16
16
16

16
16
16
16
16

16
16
16 
16
16
16 

496
16.1

17
16

966

74.3
132

16
16
16
16
16

16
16
16
16
16

16
16
17
17
17

17
17
17
17
17

16
18
16
16
16

18
16
16

472
16,9

16
16

936

MAX 1,010
MAX 1,930

19
19
19
19
19

19
19
20
20
20

20
20
20
21
21

21
21
21
21
21

21
21
21
21
21

21
21
21
21
21
21 

631
20.4

21
19

1,250

"IN 2.
MIN 4.

21
21
21
21
21

21
22
26
29
36

58
500
,500
,900
,930

,500
,050
600
616
625

1,790
1,790
1,030

625
473

399
422

1,350
1,090

fc2QOfiTF

20,316
677

1,930
21

40,300

i AC-FT
7 AC-FT

440
340
277
223
199

160
143
127
121
120

481
650
514
645
562

410
322
281
224
194

182
144
156
141
136

120
124
221 
181
152
222

6,392
271
650
120

16,650

53,770
95,620

186
160
126
114
116

142
139
116
109
66

77
66
59
54
49

46
46
39
37
31

34
26
35
31
IV

6.4
6.1
6tl 
7.9
7 O1 • *•

1,969,4
66.3
166
7.9

3,V50

7.7
13
12
14
13

33
14
10
9.6
7,5

6.6
11
9.3
8.4
7.0

4.7
4.6
4.9
5.0
5.0

6.3
7.0
6.6
6.4
6.1

6.0
5.9
5.8 
5.7
5.7
7,0 

269.0
6.66

33
4.7
534

8.2
6,0
7.3
7.1
6,9

6,6
6.8
7,6

24
46

366
524
403
413

1,630

1,910
954
537
391
268

352
184
too
56
55

52
32
34 
35
IAJO

35

6,723,7
261

1,910
6,6

17,300

34
31
31
24
19

16
17
16
17
16

18
17
17
16
IS

14
14
13
17
14

14
14
14
14
15

14
14
14 
14
14

521
17,4

34
13

1,030
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05078500 Clearwater River at Red Lake Falls, Minn.

LOCATION.--Lat 47°53'15", long 96°16'25", in NW?sNE?i sec.22, T.151 N., R.44 W., Red Lake County, on left bank 
40 ft (12 m) downstream from Great Northern Railroad bridge in Red Lake Falls, 1.4 mi (2.3 km) upstream from 
mouth, and 3 mi (5 km) downstream from Badger Creek.

DRAINAGE AREA.--1,370 mi 2 (3,550 km2 ), approximately.

PERIOD OF RECORD.--June 1909 to September 1917, October 1934 to current year. Monthly discharge only for 
October, November, 1934, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 949.49 ft (289.405 m) above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). Prior to Sept. 12, 1911, nonrecording gage at site 0.5 mi (0.8 km) upstream 
and Sept. 12, 1911, to Sept. 30, 1917, nonrecording gage at site 40 ft (12 m) upstream at different datum.

AVERAGE DISCHARGE.--48 years, 316 ft 3 /s (8.949 m3 /s), 228,900 acre-ft/yr (282 hm3 /yr).

EXTREMES.--Current year: Maximum discharge, 6,920 ft 3 /s (196 m 3 /s) Apr. 22 (gage height, 10.08 ft or 3.072 m); 
maximum gage height, 12.19 ft (3.716 m) Apr. 13 (backwater from ice); minimum discharge, 50 ft*/s (1.42 m*/s) 
July 5 (gage height, 1.98 ft or 0.604 m).

Period of record: Maximum discharge, 9,740 ft 3 /s (276 m 3 /s) Apr. 12, 1969 (gage height, 11.82 ft or 
3.603 m); maximum gage height observed, 17.5 ft (5.344 m) Apr. 15, 1913, site and datum then in use (back 
water from ice; no flow Sept. 15, 1936, Sept. 14, 1939, Aug. 19-22, 1940.

REMARKS.--Records good except those for winter period, which are fair. 

REVISIONS (WATER YEARS).--WSP 355: 1911-12. WSP 1438: 1910-11, 1917(M).

D1SCHAKUE, IN CUBIC FEET PER SECOND, WATEK YEAH OCTOBER 1973 TO SEPTfc'MBEK 1974

DAY OCT NCV DEC JAN MAR MAY JUN JUL AUK SfeP

I
2
3
4
5

6
7
e
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
rttAr,
MAX
WIN
AC-KT

CAL YK
»T» YR

1,400
1,220
1.060

933
643

753
660
626
566
603

696
1,010
1,430
1,410
1,230

1,070
963
694
622
739

6S9
641
601
566
544

517
507
495 
500
45U

24,925 7
604

1,430
«36

49,440 13

1973 TOTAL
1974 TOTAL

415
392
374
362
293

249
276
267
275
265

250
235
230
220
210

206
205
200
195
190

168
165
160
176
173

166
166
165
161 
160

,055
235
415
160

,9WO

126, 54«
202,491

156
ISO
146
145
142

140
136
136
134
132

130
130
130
130
126

127
126
125
123
122

121
120
120
120
119

116
117
115
113
110
107 

3,972
126
156
107

7, dec

MEAN

MEAN

104
99
96
93
90

90
90
90
90
90

90
90
90
90
90

91
92
92
92
93

95
96

100
103
106

107
110
112 
115
116
120 

3,026
97.6
120
90

6,000

352 *AX
555 "AX

120
120
120
120
120

120
120
120
120
120

120
120
12C
120
120

120
120
120
120
120

120
120
120
120
120

120
120
120

3,360
120
120
120

6,660

2,650
6,560

120
120
120
120
120

120
120
120
120
120

120
120
120
120
120

120
120
UO
120
120

120
120
120
120
118

117
116
115
ll«
112
110 

3,662
119
120
110

7,300

WIN 20
HIN 54

110
110
110
110
110

112
115
na
125
140

200
1,000
1,600
3,500
4,900

5,100
4,650
4,000
3,510
3,170

4,510
6,560
5,470
4,360
3,«30

2,630
2,660
4,380 
4,970
4,090

76,270
2,542
6,560

110
151,300

AC-M 255,
AC-FT 401,

3,050
2,400
1,950
1,660
1,430

1,250
1,100

964
910
658

1,190
2,610
3,000
2,670
2,640

2,550
2,180
1,860
1,560
1,360

1,320
1,240
1,140
1,090
1,080

1,030
967

1,030 
1,120
1,060
1,060 

«9,629
1,601
3,050

656
96,440

UOO
600

1,120
1,070

990
924
966

960
953
607
722
639

569
493
420
365
334

317
283
266
243
222

216
204
166
174
163

153
133
129 
126
102

14,271
476

1,120
102

26,310

81
71
84
64
54

87
100
103
109
99

81
90
87
83
91

101
95
72
65
66

69
63
66
90
93

94
92
66 
60
76
76 

2,610
64.2
109
54

5,180

84
91
90
92

108

120
112
102
105
125

180
300
425
435
600

950
1,200
1,000

660
540

470
400
350
320
300

280
260
230 
205
215
230

10,599
342

1,200
84

21,020

220
200
175
164
152

133
US
U2
U3
lib

105
98
95
90
67

67
64
62
62
60

76
7S
69
65
65

66
65
65
A. /IO*f

64

3,092
103
220
64

6,130
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05079000 Red Lake River at Crookston, Minn.

LOCATION.--Lat 47°46'32", long 96°36'33", in SWJjSWs sec.30, T.150 N., R.46 W., Polk County, on right bank at 
downstream side of highway bridge in Crookston, 0.3 mi (0.5 km) downstream from Interstate Power Co.'s dam, 
0.6 mi (1.0 km) downstream from bridge on U.S. Highway 75, and 53 mi (85 km) upstream from mouth.

DRAINAGE AREA.--5,280 mi 2 (13,680 km 2 ), approximately.

PERIOD OF RECORD.--May 1901 to current year. Monthly discharge only for some periods, published in WSP 1308. 
Figures of daily discharge for Apr. 3-30, 1904, published in WSP 130, have been found unreliable and should 
not be used.

GAGE.--Water-stage recorder. Datum of gage is 832.72 ft (253.813 m) above mean sea level, datum of 1929.
May 18, 1901, to June 30, 1909, nonrecording gage at bridge 300 ft (91 m) upstream at same datum. July 1, 
1909, to Sept. 25, 1911, nonrecording gage, Sept. 26, 1911, to Sept. 30, 1919, water-stage recorder, Oct. 1, 
1919, to Sept. 30, 1930, nonrecording gage, at present site and datum.

AVERAGE DISCHARGE.--73 years, 1,097 ft 3 /s (31.07 m 3 /s), 794,800 acre-ft/yr (980 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 16,400 ft 3 /s (464 m 3 /s) Apr. 23 (gage height, 22.89 ft or 6.977 m, 
backwater from ice); minimum, 550 ft 3 /s (15.6 m3 /s) Nov. 9 (gage height, 4.18 ft or 1.274 m).

Period of record: Maximum discharge, 28,400 ft j /s (804 mVs) Apr. 12, 1969 (gage height, 27.33 ft or 
8.330 m); no flow for part of July 13, I960 (caused by regulation of powerplant upstream).

REMARKS.--Records good except those for winter periods, which are fair, 
plant upstream. Flow partially regulated by outlet dam at Red Lake, 
year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1115: 1906, 1915-16, 1919-20, 1922, 1925, 1927, 1929. 
1919(M), 1928(M), 1930(M). See also PERIOD OF RECORD.

Diurnal fluctuation caused by power- 
Water-quality records for the current

WSP 1308: 1916(M),

DAY

DISCHARGE, IN CUBIC FttT PER SECOND, WATER YEAR OCTOBER 1973 TO SfcPTEMBfcR 1974

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG

CAL YR 1973 
«TR YR 1974

TOTAL 366,377 
TOTAL 852,963

MEAN 1,004 
MEAN 2,337

MAX a,670 
MAX 15,900

MIN 176 
MIN 720

AC-FT 736,700 
AC-FT 1,692,000

SEP

1
2
3
a
5

6
7
e
9

10

11
12
13
1«
15

16
17
IB
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

3,460
3,160
2,900
2,600
2,360

2,150
2,030
1,950
1,630
1,740

1,710
1,990
2,510
2,960
2,670

2,550
2,330
2,320
2,320
2,260

2,260
2,230
2,200
2,140
2,070

2,060
2,100
2,010
2,020 
2,060
2,020 

71,330
2,301
3,460
1,710

141,500

2,000
1,940
1,670
1,660
1,700

1,220
1,190
1,160

738
763

1,020
1,270
1,520
1,910
2,060

2,110
1,610
1,600
1,360
1,210

1,140
1,070
1,070

724
620

666
900
920
910 
630

39,563
1,319
2,110

724
76,510

720
760
790
630
860

690
960

1,040
1,100
1,100

1,100
1,100
1,100
1,060
1,060

1,060
1,050
1,030
1,020
1,010

1,000
1,000
1,000
1,000
1,000

1,000
1,000

990
OAA™OV

960
950 

30,560
966

1,100
720

60,620

940
920
920
910
900

900
900
900
900
900

900
900
900
900
900

900
900
910
910
920

920
930
940
950
960

970
960

1,000
1,000 
1,000
1,000 

26,760
928

1,000
900

57,090

1,000
1,000
1,000
1,000
1,000

1,000
1,000
1,000
1,000
1,000

1,000
1,000
1,000
1,000
1,000

1,010
1,010
1,010
1,010
1,010

1,020
1,020
1,020
1*020
1,020

1,020
1,020
1,020

28,210
1,006
1,020
1,000

55,950

1,020
1,020
1,020
1,020
1,020

1,020
1,020
1,020
1,020
1,020

1,020
1,010
1,000
1,000
1,000

1,000
1,000
1,000
1,000
1,000

1,000
1,000
1,000
1,000
1,000

1,000
1,000
1,000

ABAYD V

950
940 

31,100
1,003
1,020

940
61,690

920
900
690
900
900

900
940
940
990

1,650

2,550
4,500
6,100
8,000
10,000

15,000
13,400
12,300
9,300
7,300

8,500
14,000
15,900
12,400
9,400

7,800
7,000
9,110
11,600 
11,600

205,690
6,856
15,900

690
406,000

9,460
7,620
6,900
6,260
5,610

5,360
5,030
4,720
4,490
4,320

4,390
6,500
6,760
6,3*0
7,730

7,600
7,010
6,300
5,750
5,340

5,150
5,020
4,640
4,620
4,510

4,400
4,330
4,330
4,420 
4,470
4,330 

176,400
3,755
9,460
4,320

353,900

4,260
4,220
4,030
3,8BO
3,800

4,020
4,220
4,290
3,940
3,360

2,970
2,740
2,610
2,600
2,460

2,400
2,320
2,290
1,960
1,690

1,920
1,920
1,910
1,860
1,660

1,620
1,740
1,760
1,760
1,760

62,650
2,755
4,290
1,740

163,900

1,720
1,710
1,660
1,660
1,660

1,780
1,960
1,960
2,140
1,960

1,940
1,900
1,900
1,850
1,790

1,750
1,660
1,560
1,520
1,450

1,500
1,440
1,410
1,390
1,370

1,340
1,310
1,290
1,250
1,210
1,200

50,260
1,621
2,140
1,200

99,690

1,210
1,230
1,220
1,220
1,230

1,250
1,250
1,240
1,250
1,420

1,610
1,750
2,230
2,270
2,660

4,260
5,190
4,760
1,560
2,660

2,220
,930
,740
,740
,680

,640
,660
,670

1,720
1,620
1,560

62,730
2,024
5,190
1,210

124,400

,S8Q
,590
,560
,550
,540

,520
,470
,460
,540

1,560

1,570
1,560
1,590
1,550
1*550

1,510
1,470
1,430
1,390
1,400

1,360
ir360
1,360
1,360
1,340

1,340
1,330
1,270
1,240
1,260

*•••••

43,690
1,456
1,590
1,240

66,660



RED RIVER OF THE NORTH BASIN 

05082500 Red River of the North at Grand Forks, N. Dak.

69

LOCATION.--Lat 47°56'34", long 97°03'10", in SW?*NE?s sec.33, T.152 N., R.50 W. , Grand Forks County, on left bank 
on second floor of old sewage plant in Grand Forks, 2.3 mi (3.7 km) downstream from Red Lake River, and at 
mile 296.0 (kilometre 476.3).

DRAINAGE AREA.--30,100 mi 2 (78,000 km 2 ), approximately, includes 3,800 mi 2 (9,840 km 2 ) in closed basins.

PERIOD OF RECORD.--April 1882 to current year. Monthly discharge only prior to May 1901, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 778.35 ft (237.241 m) above mean sea level. Nov. 3, 1933, to 
Apr. 13, 1965, water-stage recorder 0.3 mi (0.5 km) upstream at present datum. See WSP 1728 or 1913 for 
history of changes prior to Nov. 3, 1933.

AVERAGE DISCHARGE.--92 years, 4,721 ft 3 /s (133.7 m 3 /s) 1,796,000 acre-ft/yr (2.214 km 3 /yr).

EXTREMES.--Current year: Maximum discharge, 34.300 ft 3 /s (971 m 3 /s) Apr. 19, gage height 40.25 ft (12.268 m); 
minimum daily discharge, 1,540 ft 3 /s (45.6 m 3 /s) Dec. 13; gage height, 8.63 ft (2.630 m) backwater from ice; 
minimum gage height, 6.89 ft (2.100 m) Sept. 26.

Period of record: Maximum discharge about 80,000 ft 3 /s (2,270 m 3 /s) Apr. 10, 1897, gage height, 50.2 ft 
(15.30 m), site and datum then in use, from rating curve extended above 54,000 ft 3 /s (1,530 m 3 /s) minimum, 
2.4 ft 3 /s (0.068 m 3 /s) Feb. 3-5, 12, 14, 16-19, 1937, caused by unusual regulation during repair of dam at 
Grand Forks.

REMARKS.--Records good. Flow regulated by many lakes and reservoirs on tributaries. Records of water-quality 
data for the current year are published in Part 2 of the North Dakota report.

REVISIONS (WATER YEARS).--WSP 855: 1936(M). WSP 1115: 1942. WSP 1175: 1897(M). WSP 1388: 1904, 1914-15, 
1917-19, 1921-22, 1927, 1950. WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FttT PER SECOND, HATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY OCT NOV DEC JAN FEB MAR APH MAY JUN JUL AUG SfcH

1
2
3
<l
5

6
7
6
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
26
29 
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

5,540
5,090
4,660
4,260
3,960

3,620
3,330
3,160
3,060
3,020

2,860
2,660
2,990
3,530
4,250

4,590
4,550
4,320
4,140
4,030

3,910
3,790
3,700
3,570
3,4ao

3,340
3,300
3,280
3,260
3,200
3,200 

115,650
3,737
5,540
2,660

229,600

3,200
3,190
3,170
3,120
3,060

2,950
2,630
2,110
1,9410
i,9ao

1,970
2,200
2,460
2,700
2,700

2,700
2,700
2,610
2,400
2,310

2,220
2,020
1,670
1,700
1,620

1,900
2,020
2,200
2,420
2,560

72,630
2,421
3,200
1,670

144,100

1973 TOTAL 749,
1974 TOTAL 1,723,

2,470
2,290
2,110
2,090
2,060

,660
,740
,700
,620
,760

,740
,620
,540
,700
,880

1,960
2,020
2,060
2,070
2,070

2,060
2,020
2,020
2,020
1,960

,940
,920
,920
,940
,940
,940 

60,300
1,945
2,470
1,540

1,940
1,900
1,860
1,660
1,620

1,620
1,810
1,780
1,740
1,740

1,700
1,670
1,640
1,630
1,630

1,620
1,620
1,620
1,620
1,630

1,650
1,660
1,660
1,670
1,670

1,660
1,660
1,640
1,620
1,600
1,560 

52,720
1,701
1,940
1,560

119,600 104,600

540 MEAN
190 MEAN

2,054
4,721

1,530
1,520
1,520
1,520
i,S20

1,520
1,520
1,520
1,520
1,520

1,520
1,520
1,520
1,520
1,550

,900
,900
,880
,860
,890

,820
,820
,820
,640
,660

,860
,860
,900
,940
,950

1,600 2,020
1,640 2,030
1,700 2,040
1,760 2,200
1,630 2,220

1,650 2,330
1,660 2,400
1,880 2,410
1,680 2,400
1,660 2,380

1,900 2,220
1,900 2,200
1,900 2,180

46,420 63,460
1,656 2,048
1,900 2,410
1,520 1,820

92,070 125,900

MAX 11,200
MAX 34,100

MIN
MIN

2,090
2,080
2,070
2,060
2,060

2,100
2,300
2,400
2,800
3,600

6,000
8,200

11,800
16,200
22,000

30,200
33,600
34,000
34,100
29,000

26,100
27,900
27,900
28,300
27,600

26,400
22,000
20,900
20,700 
21,400

500,060
16,670
34,100
2,060

991,900

429
1,520

28,100
23,100
22,700
20,400
17,400

15,600
13,600
11,800
10,500
9,500

6,900
8,600

10,600
13,500
15,000

15,200
14,600
14,100
13,100
12,100

11,400
11,000
10,700
10,600
10,200

9,900
9,600
9,260 
6,960
6,800
8,760

407,800
13,150
28,100
8,600

806,900

AC- FT 1,
AC-FT 3,

8,650
6,570
6,480
8,310
8,130

8,040
6,020
8,040
6,090
7,950

7,460
6,970
6,570
6,300
6,070

5,760
5,450
5,160
4,880
4,510

4,150
«, 030
3,950
3,850
3,710

3,590
3,450
3,320 
3,220
3,150

177,830
5,928
6,650
3,150

352,700

487,000
418,000

3,060
2,980
2,880
2,800
2,740

2,750
2,780
2,850
2,850
2,920

2,800
2,780
2,720
2,680
2,610

2,600
2,540
2,460
2,350
2,260

2,270
2,390
3,290
4,380
4,420

3,920
3,410
2,960 
2,620
2,580
2,210

68,660
2,860
4,420
2,210

175,900

2,110
2,060
2,020
1,980
1,950

1,890
1,830
1,610
1,780
1,620

1,940
2,120
2,690
3,380
3,750

3,610
4,320
5,240
5,420
4,640

3,650
3,020
2,650
2,470
2,340

2,260
2,190
2,190 
2,190
2,160
2,140

83,660
2,699
5,420
1,780

16b,900

2,ObO
2,050
2,030
1,970
1,920

1,890
1,890
l,6bO
1,650
1,870

1,890
1,890
1,890
1,880
1,860

1,850
1,810
1,780
1,740
1,690

1,660
1,630
1,610
1,610
1,610

1,600
1,600
1*610 
1,600
1,600

53,780
1,793
2,050
1,600

106,700



70 RED RIVER OF THE NORTH BASIN 

05087500 Middle River at Argyle, Minn.

LOCATION.--Lat 48°20'27", long 96°49'02", in SE^SWJ* sec.10, T.156 N., R.48 W., Marshall County, on left bank 
20 ft (6.1 m) upstream from bridge on U.S. Highway 75 in Argyle and 14 mi (22 km) upstream from mouth.

DRAINAGE AREA.--265 mi 2 (686 km2 ).

PERIOD OF RECORD. -March to September 1945, October 1950 to current year. Monthly discharge only for some 
periods, published in WSP 1728.

GAGE.--Water-stage recorder. Datum of gage is 828.53 ft (252.54 m) above mean sea level, datum of 1929. Prior 
to Nov. 8, 1951, nonrecording gages and Nov. 8, 1951, to Sept. 18, 1952, water-stage recorder at present site 
at datum 1.0 ft (.30 m) higher.

AVERAGE DISCHARGE.--24 years (1950-74), 42.6 ft j /s (1.206 m 3 /s), 30,860 acre-ft/yr (38.1 hm3 /s).

EXTREMES.--Current year: Maximum discharge, 2,070 ft 3 /s (58.6 m j /s) Apr. 23 (gage height, 14.65 ft or 4.465 m) ; 
no flow for many days.

Period of record: Maximum discharge, 2,590 ft 3 /s (73.3 m 3 /s) Apr. 12, 1965 (gage height, 15.29 ft or 
4.660 m); maximum gage height, 16.00 ft (4.877 m) Apr. 3, 1966 (backwater from ice); no flow at times in most 
years.

Flood of April 1950 reached a stage of 15.25 ft (4.648 m) present datum, from floodmarks (discharge, 
2,790 ft 3 /s or 79.0 m j /s).

REMARKS.--Records good except those for winter periods, which are poor.

DAY OCT

DISCHARGE IM CUBIC FEtT PE» SECOND, wATEK VEAR OCTOBt* 1973 TO SEPTEMBER 1974 

NOV DfC JAN Ftt* MAR AP« HAY JUN JUU AUG StP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL Y«
MTR YH

0
0
0
0
0

0
0
0
0
,39

.34
,60
,10
.04
.03

.01

.01

.01

.01

.01

.01
0
0
,01

3.3

6,4
9,4

11
9,4
6,4
7,6 

59,07
1,91

11
0

117

1973 TOTAL
1974 TOTAL

6.9
6,4
5,7
5.0
0.7

4,3
4.0
3,7
3.4
3,1

2,9
2.7
2.5
2.2
2,0

l.»
1.7
1.5
1."
1.2

1.1
,94
,82
,70
,60

.49
,«0
.31

!l9

72,89
2,43
6.9
.19
145

1,522.
20,336.

.15

.13

.11

.09

.08

.07

.06

.05

.05
,0«

,0<i
,04
.0*
.03
.03

.03
,03
.03
.03
.03

.03

.03

.03

.03

.03

.02

.02

.02

.02
,02
.02 

1,42
.046
.15
.02
2.8

23 rtEA
88 MtA

.02
,02
.02
.02
.02

.02
,02
,02
,02
.02

.02
,02
.02
.02
.02

.02
,02
.02
,02
.02

,02
.02
,02
.02
.10

.!>'
|53
,46
,41
.37

3,25
,10
.59
,02
6.0

N 4,17
M S5.7

.25

.21
,18
.15
.13

,11
.09
.07
.05
.04

,04
,03
.03
,02
.02

.02

.02
,01
,01
,01

.01

.01

.01

.01

.01

.01

.01
0

1,56
.056
.25

0
3.1

MAX 90
MAX 1,640

0
0
0
0
0

0
0
0
0
.1
,5

2.4
10
50

200

380
1,000
1.090

823
631

534
1,040
.1,640
1,600
1,150

740
523
387
313 
273

0 12,767,0
0 426
0 1,640
0 0
0 25,360

MIN 0 AC-M
MJN 0 AOM

241
205
175
163
161

149
U4
116
102
91

89
112
256
455
488

416
387
338
276
217

176
154
142
129
124

119
111
102
101 
106
107 

5,944
192
468
89

11,790

3,020
40,340

128
112
94
80
73

65
62
66
77
73

64
56
46
42
37

32
29
26
23
23

21
18
17
15
14

13
12
11
10
9,5

1,350,5
45,0
128
9.5

2,660

8,4
7.4
6,6
5,9
5,8

5,3
4,8
4,3
3.9
3,4

2.9
3.7
3,4
3,5
4,0

3,1
2,6
2.3
1.9
1,6

1.7
1.2
1.2
1.0
.89

.70
,52
.32
.32
.28

93,37
3,01
6,4
,24
165

.28

.32
,20
.17
.12

,06
,05

0
.01
.06

.64

.37

.28
,47

1.2

,47
,24
.24
. 14
.10

.10
,08
.06
.14
,06

.05

.03

.42
3.4
3.1
2.4 

15.28
.49
3*4

0
30

1.9
1.5
,96
,64
.32

,»4
.10
,14
.14
.24

,*2
.24
.20
.17
,14

.12

.12
,12
,14
.12

.12

.12
,12
.20
.20

,28
.37
.42
.42

.52

10.54
,35
1.9
.10
21



RED RIVER OF THE NORTH BASIN 

05092000 Red River of the North at Drayton, N. Dak.

71

LOCATION.--Lat 48°34'20", long 97°08'50", in SEkSEkSEk sec.24, T.159 N., R.51 W., Pembina County, on downstream 
end of east pier of interstate highway bridge, 1.5 mi (2.4 km) northeast of Drayton and at mile 206.7 (kilo 
metre 332.6).

DRAINAGE AREA.--34,800 mi 2 (90,130 km 2 ), approximately, includes 3,800 mi 2 (9,840 km 2 ) in closed basins. 

PERIOD OF RECORD.--April 1936 to June 1937, April 1941 to current year (fragmentary prior to April 1949).

GAGE.--Water-stage recorder and concrete control. Datum of gage is 755.00 ft (230.124 m) above mean sea level 
(Minnesota highway benchmark). Prior to Nov. 30, 1954, nonrecording gage at site 1.5 mi (2.4 km) 
upstream at datum 1.59 ft (0.485 m) higher.

AVERAGE DISCHARGE.--25 years (1949-74) 3,753 ft j /s (106.3 m j /s) 2,719,000 acre-ft/yr (3.353 km 3 /yr); median of 
yearly mean discharges, 2,650 ft 3 /s (75.0 m j /s) 1,920,000 acre-ft/yr (2.37 km 3 /yr).

EXTREMES.--Current year: Maximum discharge, 43,900 ft j /s (1,240 m j /s) Apr. 25; maximum gage height, 39.85 ft 
(12.146 m) Apr. 27; minimum discharge, 1,550 ft 3 /s (43.9 m j /s) Nov. 11, gage height, 10.54 ft (3.213 m); 
minimum gage height, 10.42 ft (3.176 m).

Period of record: Maximum discharge, 86,500 ft j /s (2,450 m j /s) May 12, 1950, gage height, 41.58 ft 
(12.674 m), former site and datum; minimum observed, 7.7 ft j /s (0.22 m 3 /s) Oct. 16, 1936, gage height, 
1.75 ft (0.533 m), former site and datum.

Maximum discharge known since 1860, that of May 12, 1950. Flood of April 1897 reached a stage of about 
41 ft (12.5 m), at site and datum in use prior to Nov. 30, 1954.

REMARKS.--Records good. Some regulation by reservoirs on tributaries. Records of water-quality data for the 
current year are published in Part 2 of the North Dakota report.

REVISIONS (WATER YEARS).--WSP 1388: 1949-50. WSP 1728: Drainage area.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 6,640
2 6,400
3 6,050
4 5,700
5 5,340

6 4,820
7 4,200
8 3,820
9 3,570

10 3,440

11 3,320
12 3,270
13 3,170
14 3,170
15 3,460

16 4,220
17 5,140
18 5,410
19 5,350
20 5,200

21 4,940
22 4,640
23 4,380
24 4,160
25 4,130

26 4,050
27 3,870
28 3,790
29 3,740
30 3,700
31 3,640

TOTAL 136,770
MEAN 4,412
MAX 6,640
MIN 3,170
AC-FT 271,300

3,620
3,600
3,560
3,540
3,490

3,410
3,330
3,060
2,170
1,610

1,580
1,670
2,170
2,590
2,860

2,690
2,600
2,800
2,800
2,700

2,700
2,700
2,560
2,410
2,320

2,370
2,400
2,400 
2,400
2,500

81,210
2,707
3,620
1,580

161,100

CAL YR 1973 TOTAL 829,
wTR YR 1974 TOTAL 2,066,

2,650
2,650
2,530
2,400
2,300

2,200
2,100
2,000
1,900
1,860

1,800
1,740
1,700
1,660
1,770

1,880
1,920
1,920
1,950
2,000

2,020
2,020
1,970
1,960
1,960

1,970
1,960
1,930 
1,900
1,900
1,900 

62,440
2,014
2,650
1,680

1,900
1,880
1,680
1,860
1,640

1,760
1,740
1,740
1,690
1,690

1,690
1,710
1,780
1,800
1,600

1,790
1,780
1,780
1,760
1,750

1,740
1,710
1,700
1,690
1,690

1,690
1,690
1,670
1,650 
1,620
1,600 

54,070
1,744
1,900
1,600

125,800 107,200

(168 MEAN
690 MEAN

2,273
5,666

1,580
1,580
1,570
1,560
1,560

1,570
1,570
1,570
1,570
1,570

1,570
1,600
1,620
1,680
1,710

1,760
1,780
1,800
1,600
1,600

1,720
1,710
1,710
1,710
1,710

1,790
1,810
1,630

46,610
1,672
1,630
1,560

92,850

MAX 13,

1,900
1,900
1,880
1,660
1,640

1,600
1,800
1,820
1,600
1,600

1,800
1,800
1,820
1,820
1,820

1,630
1,830
1,830
1,660
1,680

1,920
2,000
2,000
2,100
2,130

2,860
2,800
2,600
2,550
2,450
2,400 

62,500
2,016
2,660
1,600

124,000

300 MIN
MAX 43,500 MIN

2,400
2,300
2,300
2,200
2,200

2,200
2,150
2,100
2,130
2,200

2,900
4,700
7,800

11,100
15,200

20,200
25,700
29,700
31,700
35,200

34,300
35,600
39,500
45,000
43,500

40,000
35,500
32,800
31,000 
29,000

566,360
16,950
43,500
2,100
1,127M

380
1,560

28,000
27,000
26,000
25,500
24,500

23,700
23,000
21,700
20,600
19,600

16,700
17,700
16,800
16,300
16,100

15,900
15,800
15,700
15,500
15,500

15,500
15,500
15,500
15,600
15,500

15,200
14,800
14,500 
14,000
13,500
13,100 

566,100
18,260
28,000
13,100
1,123M

AC-FT 1,
AC-FT 4,

12,600
12,200
11,700
11,300
11,000

10,700
10,300
10,100
9,900
9,700

9,400
9,000
8,750
6,250
7,480

7,250
6,960
6,850
6,090
5,900

5,300
5,000
4,700
4,500
4,300

4,200
4,100
4,000 
3,750
3,700

229,000
7,633
12,600
3,700

454,200

645,000
105,000

5,600
3,500
3,470
3,300
3,250

3,120
3,000
3,020
5,160
3,170

3,200
3,220
3,140
3,060
3,030

2,950
2,900
2,880
2,800
2,710

2,600
2,560
2,620
3,220
4,580

5,800
4,940
4,050 
3,510
3,090
2,770 

102,220
3,297
5,600
2,560

202,800

2,600
2,500
2,350
2,200
2,050

1,960
1,930
1,930
2,030
2,180

2,680
4,550
5,230
5,120
5,420

5,930
6,160
5,880
5,160
3,890

5,300
2,940
2,720
2,590
2,520

2,460
2,440
2,410 
2,370
2,340
2,300 

100,180
5,232
6,180
1,930

196,700

2,280
2,250
2,220
2,200
2,200

2,140
2,090
2,060
2,030
2,020

2,030
2,060
2,060
2,040
2,060

2,040
2,030
2,000
1,930
1,680

1,840
1,820
1,760
1,740
1,740

1,710
1,700
1,710 
1,660
1,710

59,010
1,967
2,280
1,660

117,000



72 RED RIVER OF THE NORTH BASIN 

05094000 South Branch Two Rivers at Lake Bronson, Minn.

LOCATION.--Lat 48°43'50", long 96°39'50", in SWSsSWJs sec.30, T.161 N., R.46 W., Kittson County, on left bank 70 ft 
(21 m) upstream from culvert on U.S. Highway 59 at town of Lake Bronson and 2 mi (3 km) downstream from dam at 
outlet of Bronson Lake.

DRAINAGE AREA.--444 mi 2 (1,150 km 2 ).

PERIOD OF RECORD.--September 1928 to November 1936, April to September 1937, April 1941 to October 1943, April to 
December 1944, April 1945 to September 1947, October 1953 to current year. Monthly discharge only for some 
periods, published in WSP 1308. Published as South Fork Two Rivers at Bronson prior to 1941.

GAGE.--Water-stage recorder. Datum of gage is 928,53 ft (283.02 m) above mean sea level, datum of 1929 (Minne 
sota Highway Department bench mark). Prior to Nov. 23, 1953, nonrecording gage at bridge 100 ft (30 m) down 
stream at datum 2.00 ft (0.61 m) higher. Nov. 23, 1953, to Oct. 5, 1963, water-stage recorder at same site at 
datum 2.00 ft (0.61 m) higher.

AVERAGE DISCHARGE.--33 years (1928-36, 1941-43, 1945-47, 1953-74), 92.4 ft 3 /s (2.617 m 3 /s), 66,940 acre-ft/yr 
(82.5 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 2,460 ft 3 /s (69.7 m 3 /s) Apr. 24 (gage height, 11.35 ft or 3.459 m); 
minimum daily, 1.6 ft 3 /s (0.045 m 3 /s) Mar. 5 to Apr. 4.

Period of record: Maximum discharge, 5,410 ftVs (153 m 3 /s) Apr. 5, 1966 (gage height, 18.23 ft or 
5.556 m); no flow at times in 1937, 1941, 1960, 1973.

REMARKS.--Records good except those for winter period, which are fair. Flow partly regulated since 1937 by 
Bronson Lake (usable capacity, 3,700 acre-ft or 4.56 hm 3 ).

REVISIONS (WATER YEARS).--WSP 1308: 1929(M), 1931(M), 1936(M), 1944(M), 1947(M).

01SC. t <A*Ufc, If

.Cl

Mtl p ffl SfcXOWO, WAlEU »tAR OCTOBER 1973 TO StPTEMBfcU 1974 
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4.9
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5.5
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4.0
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5.0
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S9
i.h
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2,7
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2.5
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2.3
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2.2
2.2
2,2
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1.9

1 .9
1.9
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i.9
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1.7
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1.7
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1.7
1 .7

1.'
1.7
1.7
1.7
1.7

1.7
.7
. 7
. 7
.7

,7
,7

t.'

«7.6
1.7"
1.7
1,7
9«

* A X 200
' AX ? « & it 0

1.'
1,7
1 .7
1.7
1.6

1.6
1 ,6
1 ,6
1 .6
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1,6
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1.6
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1 ,560
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2,170
2, 380
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l,e8J
1,340
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1,340
1,290
1,190
1 ,040
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639
580
484
537

47J
497
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59i
536
476 

19,676
635

1,350
207

39,030

•FT 5,770
-M 110,900

445
364
399
392
364

376
382
360
316
318

309
263
211
268
274

214
186
221
238
232

147
113
216
203
169

86
35

144 
202
126

7,597
253
445
35

15,070

6.2
5.1

13
32
40

37
31
28
24
22

17
18
16
12
10

6.9
8.1
7.0
6.5
5,6

4.S
4.3
3.6
3.5
3.1

•2.7
2,5
2.3
2.5
2.5
2.6

361,6
12,3

40
2.3
757

3,7
3.2
2.9
2.7
2.7

2.8
2.5
2,6
2.6
2.6

3,2
2.6
2.6
4.3
6.2

58
176
92
11
76

67
8.1

117
121

3.2

6.4
20
30 
32

24 

941,3
30,4
176
2,5

1,670

24
26
24
22
16

14
13
11
11
9.6

9,7
7.6
6,6
5.1
4.5

4,4
4.0
3,7
3,1
2.8

3.1
2.4
3.0
2.3
2.0

2.4
2.5
2.4
2.2
2.3

249,1
8,30

26
2.0
494
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05102500 Red River of the North at Emerson, Manitoba 

(International gaging station)

LOCATION.--Lat 49°00'30", long 97°12'40", in sec.2, T.I, R.2 E., on right bank 1,500 ft (460 m) downstream from 
Canadian National Railway bridge in Emerson, 0.8 mi (1.3 km) downstream from international boundary, 3.6 mi 
(5.8 km) downstream from Pembina River, and at mile 154.3 (kilometre 248.3).

DRAINAGE AREA.--40,200 mi 2 (104,100 km2 ), approximately, includes 3,800 mi 2 (9,840 km2 ) in closed basins.

PERIOD OF RECORD.--March to November 1902 (gage heights only), May 1912 to September 1929 (monthly discharge 
only, published in WSP 1308), October 1929 to current year.

GAGE.--Water-stage recorder. Datum of gage is 700.00 ft (213.360 m) above mean sea level, datum of 1929, 
by Geodetic Survey of Canada. See WSP 1728 or 1913 for history of changes prior to Apr. 10, 1953.

AVERAGE DISCHARGE.--62 years (1912-74) 3,186 ft 3 /s (90.23 m 3 /s), 2,308,000 acre-ft/yr (2.846 km3 /yr); median 
of yearly mean discharges, 2,630 ft 3 /s (74.5 m 3 /s), 1,910,000 acre-ft/yr (2.36 km 3 /s).

EXTREMES.--Current year: Maximum discharge, 43.500 ft 3 /s (1,230 m 3 /s) Apr. 28; gage height, 86.51 ft (26.368 m); 
minimum daily discharge, 1,190 ft 3 /s) 33.7 m*/s) Dec. 26.

Period of record: Maximum discharge, 95,500 ft 3 /s (2,700 m 3 /s) May 13, 1950, gage height, 90.89 ft 
(27.703 m); minimum observed, 0.9 ft 3 /s (0.025 m 3 /s) Feb. 6-8, 1937, gage height, 44.00 ft (13.411 m).

REMARKS.--Records good. Discharge partially regulated by reservoirs on tributaries.

COOPERATION.--This station is one of the international gaging stations maintained by Canada under agreement with 
the United States.

DISCHARGE, IM CUBIC FtfeT t>E« SECOND, »ATEH YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY OCT DEC JAN FEB APR JUN JUL AUG StP

1 5,700
2 5,830
3 5,720
4 5,470
5 5,150

6 4,790
7 4,460
8 4,160
9 3,930

10 3,800

11 3,630
12 3,490
13 3,370
14 3,230
15 3,160

16 3,380
17 3,810
18 4,220
19 4,440
20 4,480

21 4,390
22 4,290
23 4,180
24 4,070
25 3,960

26 3,860
27 3,740
28 3,620
29 3,520
30 3,460

3,370
3,340
3,330
3,310
3,280

3,220
3,170
3,080
2,400
2,350

2,140
1,940
1,860
1,940
2,200

2,200
2,210
2,350
2,SSO
2,790

2,800
2,840
2,720
2,630
2,510

2,380
2,320
2,340 
2,370
2,420

TOTAL 128,720 78,390
MEAN 4,152
MAX 5,630
MIN 3,160

2,613
3,370
1,860.

AC-FT 255,300 155,500

CAL YR 1973 TOTAL
WTR YR 1974 TOTAL

811,
2,535,

2,490
2,590
2,670
2,670
2,590

2,400
2,220
2,100
2,020
1,930

1,630
1,780
1,770
1,730
1,690

1,660
1,720
1,840
1,970
2,050

2,100
2,140
2,140
2,130
2,100

2,070
2,060
2,030
2,010
1,990
1,970 

64,460
2,079
2,670
1,660

1,970
1,960
1,960
1,960
1,950

1,930
1,910
1,860
1,840
1,810

1,770
1,730
1,690
1,660
1,650

1,630
1,600
1,570
1,580
1,580

1,580
1,570
1,570
1,570
1,580

1,580
1,590
1,600
1,610
1,610
1,620 

53,110
1,713
1,970
1,570

127,900 105,300

824 MEAN
880 MEAN

2,224
6,948

1,640
1,670
1,700
1,720
1,720

1,710
1,720
1,720
1,710
1,700

1,690
1,690
1,700
1,690
1,680

1,690
1,690
1,660
1,670
1,660

1,650
1,650
1,650
1,670
1,680

1,680
1,700
1,730

47,260
1,686
1,730
1,640

93,740

MAX 14,
MAX 43,

1,750
1,750
1,750
1,760
1,770

1,770
1,770
1,760
1,740
1,740

1,730
1,740
1,760
1,790
1,810

1,840
1,870
1,900
1,940
2,010

2,120
2,250
2,370
2,480
2,550

2,590
2,590
2,550
2,490
2,420
2,330 

62,690
2,022
2,590
1,730

124,300

200 MIN
400 MIN

2,240
2,150
2,060
2,030
2,010

1,990
1,970
1,980
2,060
2,180

2,320
2,640
3,960
6,600
10,200

14,600
20,600
25,600
29,900
32,200

37,100
38,400
39,400
40,000
41,200

42,400
43,200
43,400
43,100 
42,600

580,110
19,340
43,400
1,970
U151M

449
1,540

41,600
40,500
39,700
38,900
38,000

37,100
36,100
34,900
33,600
32,200

30,900
29,500
28,000
27,200
26,600

25,800
25,500
24,900
24,300
25,200

26,900
28,100
28,200
27,700
27,000

26,300
25,200
24,100 
23,100
21,800
20,700 

919,600
29,660
41,600
20,700
1,824M

AC-FT 1,
AC-FT 5,

19,400
18,100
17,200
16,300
15,700

15,100
14,500
14,000
13,700
13,400

12,900
12,300
11,800
11,100
10,400

9,910
9,400
8,860
8,370
8,000

7,620
7,210
6,600
6,480
6,300

6,090
5,840
5,590
5,340 
5,110

322,820
10,760
19,400
5,110

640,300

610,000
030,000

4,930
4,700
4,470
4,280
4,110

3,990
3,870
3,790
3,790
3,770

3,750
3,750
3,720
3,630
3,540

3,470
3,370
3,290
3,220
3,140

3,050
2,940
2,850
2,890
3,390

4,310
4,620
4,430 
4,060
3,660
3,280 

116,060
3,744
4,930
2,850

230,200

3,000
2,750
2,570
2,440
2,350

2,280
2,210
2,170
2,060
1,990

1,970
1,970
2,040
2,190
2,890

4,230
4,610
4,640
5,070
5,690

5,780
5,400
4,790
4,220
3,730

3,460
3,200
3,020 
2,890
2,780
2,740 

101,130
3,262
5,780
1,970

200,600

2,720
2,670
2,590
2,520
2,490

2,450
2,360
2,2f>0
2,240
2,160

2,130
2,100
2,ObO
2,070
2,060

2,050
2,020
2,000
1,970
1*920

1,850
1,790
1,730
1,690
1,660

1,630
1,600
1,590 
1,570
1,540

61,530
2,051
2,720
1,540

122,000

M Expressed in thousands.

NOTE.--Differences between figures published herein and corresponding figures in reports of the Water Survey 
of Canada are due to variations in automated program techniques.
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05104500 Roseau River below South Fork near Malung, Minn.

LOCATION.--Lat 48°47'30", long 95°44'40", in SWj sec.6, T.161 N., R.39 W., Roseau County, on left bank 0.3 mi 
(0.5 km) downstream from South Fork and 1.5 mi (2.4 km) northwest of Malung.

DRAINAGE AREA.--573 mi 2 (1,484 km 2 ).

PERIOD OF RECORD.--October 1946 to current year.

GAGE.--Water-stage recorder and concrete control. Datum of gage is 1,029.67 ft (313.84 m) above mean sea,level, 
, adjustment of 1912.

AVERAGE DISCHARGE.--28 years, 152 ft 3 /s (4.30 m3 /s), 110,100 acre-ft/yr (136 hm3 /yr).

EXTREMES.--Current year: Maximum dischage, about 3,100 ft j /s (87.8 m 3 /s) Apr. 22; maximum gage height, 18.01 ft 
(5.489 m) Apr. 14 (backwater from ice); minimum discharge, 1.2 ft 3 /s (0.034 m3 /s) Aug. 9 (gage height, 4.42 ft

Period of record: Maximum discharge, 5,750 ft 3 /s (163 m 3 /s) July 18, 1968 (gage height, 22.32 ft or 
6.803 m); maximum gage height, 23.37 ft (7.123 m) Apr. 3, 1966 (backwater from ice); no flow for part of 
Jan. 15, 1952 (caused by construction of concrete control) and July 23 to Sept. 8, 1961.

REMARKS.--Records fair. Some flow bypasses the gaging station through a natural overflow channel 0.8 mi (1.3 km) 
upstream and returns to river 0.5 mi (0.8 km) downstream. Overflow begins at stage of about 13.0 ft (4.0 m) 
discharge, 1,800 ft 3 /s (51.0 m 3 /s). These records include any flow in the overflow channel.

REVISIONS (WATER YEARS).--WRD MINN 1970: 1948, 1950, 1951, 1956(M), 1957(M), 1962(M), 1966(M), 1967(M), 1968.

DISCHARUE, IN CUBIC FEET PEN SECOND, wATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

1
2
3
4
b

b
7
6
9

10

11
12
13
14
15

Ib
17
16
19
20

21
22
23
24
25

2b
27
26
29
30

TOTAL
MtAN
HAX
WIN
AC-FT

CAL Y*
*T« YH

OCT

360
332
286
249
216

195
176
161
l«e
151

162
142
195
249
266

276
249
212
16?
16S

15b
144
137
131
124

116
116
113
109
107
103

5,610
16?

103
11,52(1

1973 TOTAL
1974 TOTAL

NOV

101
96
92
67
59

74
b4
56
50
51

49
46

49
49
49

50
49
45
44
34

45
44
41
45
46

46
45
41

33
32

1,61B
53.9
101
32

3,210

17,537.
00,735.

DEC

31
30
29
26
2b

25
24
24
22
22

21
20
19
16
17

Ib
16
15
15
15

14
14
14
lu
14

13
12
12
12
11
9.3

572.3
16.5

31
9.3

1,140

62 *!fc.AN
90 MtAN

JAN

9.0
6.6
6.6
8.4
6.2

6.0
7.8
7.6
7.4
7.2

6.6
6.6
6.6
6.6
6.6

6.6
6.6
6.6
6.6
6.8

6.6
7.1
7.3
7.3
7.3

7.3
7.3
7.4

7.6
7.6
7.6

226.6
7.36
9.0
6.6
454

46.0
221

FEb

7.6

7J3
7.6
7.3

7.3
7.3
7.3
7.2
7.1

7.1
7.1
7.0
b.a
b.8

6.6
6.6
6.6
6.6
6.6

b.a
6^6
6.6
6.6
6.6

6.8
6.8
b.a

19b,7
7.03
7.6
6.6
390

MAX 555
MAX 3,000

MAR APR

6.S 6.4
6.6 6.5
6.8 6.5
6.6 b.S
6.8 6.5

6.9 b.b
6.9 6.5
7.0 6.6
6.9 6.9
6.9 7.8

6.9 9.4
7,1 13
7.4 180
7.5 700
7.6 1,900

7.6 2,300
7.7 2,050
7.8 l,uOO
7.7 1,300
7.3 1,200

7.0 1,700
6.5 3,000
6.3 2,600
6.1 2,000
6.0 1,610

6.1 1,450
6.3 1,230
6.4 1,090
6.4 984
6 u Q I 2• •* ™ 4 6

213.1 26,295.1
6,87 943
7.6 3,000
6.0 6.4
423 56,120

MAY

S52
780
704
654
632

604
569
509
439
376

501
870
952

1,220
1,530

1,620
1,530
1,320
1,130

976

888
830
762
724
662

610
548
566
736
694
622 

25,432
820

1,620
376

50,440

JUN

548
472
403
336
301

309
356
410
436
399

326
276
239
201
175

153
137
122
110
97

87
80
71
63
62

52
44
39
36
35

6,379
213
548
35

12,650

JUU

34
30
26
24
23

21
19
21
42

109

174
164
128
101
78

61
49
40
33
30

25
22
19
16
13

12
9.9
6.1
6.7
5.6
5.0 

1,349.3
43.5
174
5.0

2,680

AUC

4.7
4,6
4.2
3.4
3.3

3.5
2.2
1.4
2.3

12

28
58
114
121
788

819
659
477
343
275

330
368
366
340
310

323
344
320
320
320
327 

7,393.6
239
819
1.4

14,670

SEP

321
300
274
243
209

181
157
136
122
113

102
101
100
96
88

79
72
65
60
54

48
43
42
41
37

34
33
32
33
30

3,248
108
321
30

6,440

MIN .64 AC-FT 34,790
MIN 1.4 AC-FT 160,100



RED RIVER OF THE NORTH BASIN 75 

05106000 Sprague Creek near Sprague, Manitoba 

(International gaging station)

LOCATION.--Lat 48°59'33", long 95°39'43", in NEV sec.34, T.164 N., R.39 W., Roseau County, on left bank 0.5 mi 
(0.8 km) south of international boundary, 3.5 mi (5.6 km) south of Sprague, Manitoba, 8 mi (13 km) upstream 
from mouth, and 10.5 mi (16.9 km) northeast of Roseau, Minn.

DRAINAGE AREA.--169 mi 2 (438 km 2 ). Prior to October 1958, 151 mi 2 (391 km 2 ); change due to construction of 
drainage ditch within basin.

PERIOD OF RECORD.--September 1928 to current year (winter records incomplete prior to 1941). Prior to September 
1951, published as Mud Creek near Sprague.

GAGE.--Water-stage recorder and concrete control. Datum of gage is 1,038.4 ft (316.504 m) above mean sea level, 
datum of 1929. Prior to Mar. 15, 1929, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--35 years (1928-29, 1940-74), 62.2 ft 3 /s (1.762 m 3 /s), 45,060 acre-ft/yr (55.6 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 2,560 ft 3 /s (72.5 m 3 /s) Apr. 22 (gage height, 15.00 ft or 4.572 m); 
minimum, 0.53 ft 3 /s (0.015 m 3 /s) July 31, Aug. 1 (gage height, 1.70 ft or 0.518 m).

Period of record: Maximum discharge, 2,560 ft j/s (72.5 m 3/s) Apr. 22, 1974 (gage height, 15.00 ft or 
4.572 m); maximum gage height, 15.31 ft (4.666 m) Sept. 1, 1942; no flow at times in some years.

REMARKS.--Records good except those for winter periods, which are fair.

COOPERATION.--This station is maintained by the United States under agreement with Canada.

REVISIONS (WATER YEARS).--WSP 1055: 1944. WSP 1308: 1931(M).

DAY OCT

DISCHARGE, IN CUBIC FttT PtR SECOND, KAUH YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SbP

1
2
3
a
5

6
7
d
9

10

11
12
13
14
15

16
17
IS
19
20

Zl
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
MIN
AC-.PT

CAU YR
WT« YR

194
174
157
141
124

112
105
96
97
121

127
177
227
199
175

153
135
123
114
106

99
94
90
87
65

82
BO
78 
75
72
70

3,769
122
227
70

7,460

1973 TOTAL
1974 TOTAL

72
66
63
57
53

48
32
29
30
31

31
31
30
33
34

33
29
29
26
24

25
27
31
29
27

25
23
21
19 
18

1,028
34.3

72
16

2,040

14,457
43,904

17
16
15
14
13

12
11
11
10
10

10
10
9.5
9.0
8.8

8.5
S.5
8.3
7,«
6.8

6.4
6.2
6.0
5.8
5.6

5.4
5.2
5.1
5.0
« At 0

4 L.• o 

275.9
8.90

17
1.6
547

.40 MEAN

.81 MEAN

4.5
4.5
4.3
4.2
4.0

3.8
3.7
3.5
3.3
3,1

3.0
2.5
2.5
2.6
3.0

2.6
2.6
2.8
2.8
2.6

2.7
2.6
2.S
2.8
2.8

2.9
2.S
2.7
2,7 
2.7
2,7 

97.1
3.1*
4.5
2.5
193

39.6
120

2.6
2.6
2.7
2.7
2.6

2.6
2.5
2.5
2.5
2.5

2.5
2,4
2.4
2.3
2.3

2.3
2.3
2.4
2.4
2.3

2.2
2.3
2.2
2.2
2.2

2.3
2.4
2.4

67.6
2.41
2.7
2.2
134

MAX 368
*AX 2,4&0

2.3
2.4
2.4
2.4
2.4

2.5
2.3
2.3
2.3
2.2

2.2
2.3
2.2
2.4
2.5

2.1
2.3
2.2
2.2
2.2

2.2
2.2
2.0
2.0
2.0

2.0
2.0
2.1
2.0
2.1
2.1

69.1
2.23
2.5
2.0
137

MIN
MIN

2.1
2.1
2.0
2.0
1.9

2.0
2.0
2.0
2.1
2.2

3.0
10
60

350
500

600
692
706
765
766

1,640
2,480
1,960
1,430
1,140

953
821
737
676
617

16,948,4
565

2,480
1.9

33,620

,60 AC
.55 AC

548
489
451
410
376

350
319
291
267
24b

323
561
508
670
749

668
620
526
452
507

682
713
649
577
506

448
391
356 
329

269

14,654
473
749
245

29,070

•FT 28,660
-FT 67,090

241
219
I9fl
207
213

231
420
192
171
150

133
110
92
65
76

69
64
60
52
48

45
36
35
29
2b

23
19
19
16
10

3,092
103
242
10

6,130

9.9
12
9.4
0.6
9.5

8.9
9.7
9,4

11
12

10
9.0
6.1
5.0
4.7

3.2
4.9
3.5
4.1
i.5

2.7
2.7
2.0
2.7
2.5

2.2
1.9
.79
>5t>
.58
.55 

174.60
5.63

12
.55
346

.63

.68
1.7
2.8
2.3

2.5
2.6
2.0
2.2
7.7

12
14
13
12
93

80
46
31
23

106

347
274
210
179
159

146
U«
106
136
146
156

2,440.11
76.7
347
.63

4,640

130
104
63
69
61

56
52
46
43
45

49
44
41
36
34

33
33
32
29
28

26
24
24
24
27

26
24
22
41 
21

1.269
43.0
130
21

2,560
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05106500 Roseau River at Roseau Lake, Minn.

LOCATION.--Lat 48°54'22", long 95°49'55", in SVfijSW?* sec.28, T.163 N., R.40 W., Roseau County, on left bank at 
downstream side of bridge at Roseau Lake, 3.5 mi (5.6 km) upstream from Pine Creek, 3.8 mi (6.1 km) down 
stream from Sprague Creek, and 7 mi (11 km) northwest of Roseau.

PERIOD OF RECORD.--November 1939 to current year (incomplete).

GAGE.--Water-stage recorder. Datum of gage is 1,018.59 ft (310.466 m) above mean sea level, adjustment of 1928 
by Geodetic Survey of Canada. Prior to Aug. 26, 1970, nonrecording gage at same site and datum. Gage 
readings have been reduced to elevations above mean sea level.

EXTREMES.--Current year: Maximum elevation recorded, 1,035.45 ft (315.605 m) April 27; minimum recorded, 
1,020.45 ft (311.033 m) Aug. 9.

Period of record: Maximum elevation observed, 1,036.86 ft (316.035 m) May 13, 1950; minimum observed, 
1,019.75 ft (310.820 m) Aug. 16, 1941.

Flood of July 1919 reached an elevation of about 1,034 ft (315.2 m).

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
MAX
MIN

OCT

GAGE HEIGHT, IN FEET, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN

23.64
23.56
23.43

JUL AUG SEP

26.25
26.05
25.76

25.50
25.26
25.03
24.84
24.71

24.54
24.37
24.23
24.06
23.90
23.76

22.44

22.47
23.05
25.59
29.70
31.22

32.22
32.50
32.76
32.86
33.01

33.50
34.08
34.59
34.99
35.24

35.36
35.40
35.41
35.34
35.26

•- ———

35.11
35.05
35.01
34.74
34.63

34.46
34.31
34.13
33.95
33.75

33.67
33.70
33.71
33.81
33.94

34.06
34.14
34.17
34.16
34.16

34.14
34.09
34.08
33.98
33.88

33.76
33.65
33.58
33.47
33.35
33.21

34.06
35.11
33.21

33.04
32.85
32.66
32.48
32.29

32.13
31.95
31.75
31.52
31.27

31.03
30.75
30.47
30.17
29.86

29.54
29.20
28.83
28.40
27.95

27.46
26.90
26.24
25.60
25.02

24.55
24.08
23.69
23.71
23.40

—————

28.96
33.04
23.40

23.04
22.77
22.54
22.25
21.93

21.75
21.61
21.56
21.55
21.76

22.45
23.02
22.97
22.62
22.28

21.98
21.80
21.67
21.52
21.40

21.33
21.25
21.17
21.11
21.06

21.06
21.06
21.06
21.03
20.93
20.81

21.75
23.04
20.81

20.74
20.71
20.67
20.62
20.58

20.55
20.51
20.49
20.48
20.82

21.63
22.31
22.74
23.21
26.73

28.75
28.25
27.63
26.98
26.95

28.52
28.74
28.67
28.53
28.47

28.41
28.35
28.29
28.28
28.27
28.26

24.97
28.75
20.48

28.19
28.02
27.79
27.50
27.24

26.72
26.31
25.87
25.45
25.06

24.83
24.58
24.33
24.10
23.87

23.60
23.30
22.93
22.62
22.42

22.24
22.14
22.05
22.01
22.04

22.04
21.98
21.90
21.85
21.83

————

24.16
28.19
21.83

NOTE.--Add 1,000 ft to obtain elevations above mean sea level.
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05107500 Roseau River at Ross, Minn.

LOCATION.--Lat 48°54 I 37", long 95 0 55'18", in SEJj sec.27, T.163 N., R.41 W., Roseau County, on left bank 300 ft 
(91 m) downstream from highway bridge, 0.2 mi (0.3 km) north of Ross, and 2.3 mi (3.7 km) downstream from 
Pine Creek.

DRAINAGE AREA.--1,220 mi 2 (3,160 km 2 ), approximately. 

PERIOD OF RECORD.--July 1928 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,018.44 ft (310.42 m) above mean sea level, adjustment of 1928 
by Geodetic Survey of Canada. Prior to Mar. 13, 1929, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--46 years, 271 ft 3 /s), (7.675 m3 /s), 196,300 acre-ft/yr (242 hm3 /yr).

EXTREMES.--Current year: Maximum discharge, 3,550 ft 3 /s (101 m3 /s) Apr. 27 (gage height, 16.41 ft or 5.002 m); 
minimum, 1.8 ft 3 /s (0.051 m3 /s) Aug. 9 (gage height 0.95 ft or 0.290 m).

Period of record: Maximum discharge, 6,560 ft 3 /s (186 m3 /s) May 12, 1950 (gage height, 18.25 ft or 
5.563 m); no flow Aug. 29, 30, 1961.

Maximum stage known, about 19 ft (5.8 m) in 1896. Other outstanding floods reached the following stages 
(from information by local residents): flood of July 1919, 17.5 ft (5.3 m); flood of 1927, about 16 ft 
(4.9 m).

REMARKS.--Records good except those for winter period, which are fair. High flow affected by natural storage in 
Roseau Lake.

REVISIONS (WATER YEARS).--WSP 1055: 1945. WSP 1175: Drainage area. WSP 1308: 1936(M). WSP 1508: 1948-49(P).

DAY OCT

DISCHARGE, IM CUBIC FEET PER SECOND, *ATEK YEA« OCTubEK 1973 TO SEPTEMbEK 1974

\'OV DEC JAN FEB MAK APK MAY JUN JUL AUG StP

1
I
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
29 
29
30
31

TOTAL
MEAN
MAX
MIN
AC-KT

CAL YR
*TH YR

777
727
6B9
65u
609

559
512
467
433
43S

457
511
586
623
619

6UU
576
539
«97
45b

421
368
360
332
317

299
261
264
Oil MC** 0

230
217

14,693
474
777
217

29,140

1973 TOTAL
1974 TOTAL

206
200
190
172
140

146
147
133
126
112

107
105
105
106
110

110
110
108
105
102

100
96
96
94
92

90
66
61
•YM70
71

3,530
118
206
71

7,000

47,
203,

66
66
63
60
57

54
52
50
46
46

45
43
41
36
37

36
35
34
33
32

31
30
29
26
27

26
25
24 
24
23
22 

1,227
39.6

66
22

2,430

719,2 MEAN
699.5 MEAN

21
20
18
17
16

15
14
13
12
12

11
11
11
11
11

11
11
11
11
11

11
11
11
11
11

11
11
11 
11
11
11 

389
12.5

21
11

772

131
556

11
11
11
11
11

11
11
10
10
10

10
10
10
9.6
9.6

V.5
9.5
9.4
9.4
9.4

9.4
9.3
9.3
9.3
9.4

9.4
9.4
9.5

276.6
9.95

11
9.3
553

MAX 865
MAX 3,420

9,6
9.6
9.6
9.6
9.7

9.6
9.9
9.9

10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

11
11
11
11
11
11

313.7
10.1

11
9.6
622

MIN 4.5
MIN 2.3

11
11
11
11
12

12
12
13
15
19

25
35
70

210
640

1,200
1,500
1,820
1,920
2,070

2,270
2,470
2,730
2,990
3,230

3,360
3,420
3,360
3,330
3,240

40,217
1,341
3,420

11
79,770

AC-KT
AC-FT

3,220
3,070
2,960
2,910
2,650

2,790
2,730
2,660
2,580
2,510

2,490
2,450
2,470
2,490
2,510

2,560
2,590
2,640
2,630
2,640

2,610
2,560
2,540
2,530
2,510

2,460
2,420
2,390
2,340 
2,300
2,250 

60,700
2,603
3,220
2,250

160,100

94,650
404,000

2,200
2,140
2,070
2,020
1,950

1,890
1,840
1,790
1,730
1,670

1,600
1,530
1,460
1,370
1,300

1,220
1,140
1,060

977
891

798
696
595
499
419

354
295
249 
256
215

36,224
1,207
2,200

215
71,850

176
151
131
107
86

74
66
61
60
66

107
165
170
143
116

97
65
76
71
63

59
53
48
43
36

32
30
26 
25
20
14 

2,465
79.5
178
14

4,890

9.7
6.6
4.B
3.6
3.1

2,9
2.6
2,3
2.3
5.1

53
105
136
175
538

887
630
733
636
626

658
906
906
894
BB9

862
876
870 
866
MATOO f
M<*QO?"

14,435.2
466
906
2.3

28,630

642
817
760
732
675

610
543
479
420
369

336
308
261
255
231

205
177
147
123
106

94
65
80
77
60

61
76
74 
71
71

9,227
308
842
71

16,300
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05112000 Roseau River below State ditch 51, near Caribou, Minn. 

(International gaging station)

LOCATION.--Lat 48°58'54", long 96°27'46", in SEkSW* sec.34, T.164 N., R.45 W., Kittson County, on left bank 400 
ft (122 m) downstream from State ditch 51 (known locally as Caribou cutoff ditch) and 0.6 mi (1.0 km) west of 
Caribou.

DRAINAGE AREA.--1,570 mi 2 (4,066 km 2 ), approximately.

PERIOD OF RECORD.--April to October 1917, April 1920 to current year (some winter records incomplete). Pub 
lished as "at Caribou", prior to April 1929; as "below Cutoff ditch, near Caribou" April 1929 to September 
1936. Records published for both sites April 1929 to September 1930. Monthly discharge only for some 
periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 1,002.14 ft (305.452 m) above mean sea level, adjustment of 1928, 
by Geodetic Survey of Canada. Prior to Apr. 1, 1929, nonrecording gage at site at Caribou 0.6 mi (1.0 km) 
upstream at datum 0.95 ft (0.290 m) lower.

AVERAGE DISCHARGE.--17 years (1920-30, 1932-33, 1936-37, 1940-43, 1972-74), 303 ft 3 /s (8.581 m 3 /s), 219,500 
acre-ft/yr (271 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 2,720 ft 3 /s (77.0 m 3 /s) May 14, 28 (gage height, 9.68 ft or 2.950 
m); minimum daily, 13 ft 3 /s (0.37 m 3 /s) Feb. 13 to Mar. 10; minimum gage height, 1.76 ft (0.536 m) Jan. 
16-18.

Period of record: Maximum discharge, 4,080 ft 3 /s (116 m 3 /s) May 19, 1950 (gage height, 11.81 ft or 3.600 
m); no flow Aug. 13, 1936.

Flood of 1916 is reported to have reached a stage of about 15.5 ft (4.72 m) at former site.

REMARKS.--Records good except those for winter periods, which are fair. Occasionally, at high stages, there is 
some natural diversion of flow above station to headwaters of Two Rivers. Water-quality records for the 
current year are published in Part 2 of this report.

COOPERATION.--This station is maintained by the United States under agreement with Canada.

REVISIONS (WATER YEARS).--WSP 1308: 1938(M). WSP 1508: 1917 CM), 1920, 1932(M), 1934-35(M). WSP 1913: 1954(M),

DAY OCT

DISCHAKGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JuU AUC SEP

1
2
3
a
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25
26
27
28 
29
30
31

TOTAU
MEAN
MAX
MIN
AC -FT

CAL YH
*TR Yrt

724
715
699
676
653

622
beo
537
511
471

456
461
474
517
557

573
576
564
543
512

475
455
433
406
379

359
347
335 
325
319
313

15,569
5C2
724
313

30,680

1973 TOTAL
1974 TOTAL

306
297
287
276
255

225
205
190
180
170

165
160
145
135
120

105
95
66
84
60

77
75
73
72
70

69
68
67 
66

4,269
142
306
64

8,470

46,854
222,121

63
62
61
59
57

54
51
46
46
45

44
43
42
40
39

37
36
35
34
34

33
32
31
31
30

30
29
26 
27
26
25

1,252
40.4

63
25

2,480

.0 MEAN

.0 MEAN

23
22
21
20
19

ie
17
16
16
IS

15
15
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14

483
15.6

23
14

958

128 MAX
609 MAX

14
14
14
14
14

14
14
14
14
14

14
14
13
13
13

13
13
13
13
13

13
13
13
13
13

13
13
13

376
13.4

14
13

746

724
2,700

13
13
13
13
13

13
13
13
13
13

14
14
14
14
14

14
14
14
14
14

14
14
14
14
15

15
15
15 
15
15
15

431
13.9

15
13

855

MIN 6.
MIN 13

15
15
15
15
16

16
17
18
19
20

21
25
35
70

150

500
1,000
1,150
1,230
1,390

1,520
1,600
1,700
1,800
1,900

2,000
2,100
2,150 
2,190
2,310

25,007
634

2,310
15

49,600

0 AC-FT
AC-FT

2,390
2,440
2,470
2,500
2,540

2,570
2,580
2,580
2,580
2,580

2,650
2,690
2,650
2,690
2,690

2,660
2,630
2,590
2,570
2,680

2,680
2,630
2,600
2,590
2,550

2,540
2,650
2,700 
2,660
2,610
2,560 

80,520
2,597
2,700
2,390

159,700

92,«*30
440,600

2,550
2,520
2,490
2,470
2,460

2,460
2,440
2,400
2,350
2,310

2,270
2,220
2,180
2,130
2,070

2,020
1,980
1,950
1,910
1,870

l,t)20
1,750
1,680
1,600
1,520

1,400
1,260
1,080 

915
775

se,t)5o
1,962
2,550

77S
116,700

641
534
450
370
300

250
210
170
140
120

110
150
241
248
216

179
152
125
107
92

82
75
68
63
58

54
51
50
47
47
45 

5,445
176
641
45

10,800

44
44
42
38
34

33
30
29
28
31

41
56

180
181
290

551
766
852
856
925

1,040
1,050
U050
1,050
1,040

1,030
1,010
1,000 

999
992
oftoTOT

16,243
524

1,050
28

32,220

985
976
964
947
918

883
836
763
696
618

564
520
484
436
391

35>e
336
268
250
208

177
1*«
138
129
lit

UO
116
113
108 
98

•**»•• 

13,676
456
985
98

27,130
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05124480 Kawishiwi River near Ely, Minn. 

(Hydrologic bench-mark station)

LOCATION.--Lat 47°55'22 M , long 91°32'06", in SE% sec.24, T.63 N., R.10 W., Lake County, on left bank upstream 
from rapids, 2 mi (3 km) upstream from South Kawishiwi River, 2.2 mi (3.5 km) southwest of Fernberg Lookout 
Tower and 14 mi (23 km) east of Ely.

DRAINAGE AREA.--253 mi 2 (655 km2 ).

PERIOD OF RECORD.--June 1966 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 1,450 ft (442 m), from topographic map.

AVERAGE DISCHARGE.--8 years, 250 ft 3 /s (7.080 m 3 /s), 13.42 in/yr (341 mm/yr).

EXTREMES.--Current year: Maximum discharge, 890 ft 3 /s (25.2 m s /s) May 27 (gage height, 5.11 ft or 1.558 m); 
minimum, 47 ft 3 /s (1.33 m 3 /s) Sept. 10 (gage height, 2.92 ft or 0.890 m).

Period of record: Maximum discharge, 1,540 ft s /s (43.6 m s /s) Apr. 29, 1969 (gage height, 5.88 ft or 
1.792 m); minimum. 24 ft s /s (0.68 m s /s) Sept. 28, 29, 1966; minimum gage height, 2.70 ft (0.823 m) Feb. 23-29, 
1968.

REMARKS.--Records good. Water-quality records for the current year are published in Part 2 of this report.

DAY DCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1970 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUC SEP

1
2
3
tt
5

6
7
8
9

10

11
12
11
ia
is
16
17
18
19
20

21
22
23
24
25

2*
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
CFIM
IN.

CAU YR
NTR YR

247
2ttO
229
216
210

200
190
192
2*2
32*

340
007
422
433
436

433
433
426
422
417

417
036
436
043
443

043
436
426
417
407
397

11*202
361
443
192
1.43
1.65

1973 TOTAL
1974 TOTAL

397
383
368
349
336

322
308
304
•296
263

275
266
256
251
251

236
225
222
219
216

229
236
229
222
219

222
222
216
210
206

7,976
266
397
206
1.05
1.1T

93,127
90,417

203
200
197
194
192

186
180
162
182
176

179
174
169
169
169

165
165
165
163
1S8

156
156
154
152
150

106
148
146
140
141 
139

5,206
166
203
139
.66
.77

MEAN
MEAN

135
134
130
126
126

123
122
lie
116
115

113
110
108
108
107

107
107
103
102
100

99
97
96
96
94

92
92
91
90
86
84

3,331
107
135
64
.42
.49

255 MAX
259 MAX

82
61
79
78
77

77
77
76
74
73

73
73
73
72
69

69
69
69
66
66

66
65
64
63
62

62
60
60

1,977
70.6

62
60
.28
.29

690 MIN
863 MIN

59
59
59
56
59

58
57
56
57
57

57
56
55
55
so
54
53
53
52
52

52
53
50
54
54

53
S4
50
54
56 
56

1,714
55.3

59
52
.22
.25

45 CFSM
51 CF8M

56
57
57
57
56

54
53
53
52
S3

53
62
65
66
66

72
84
97
99

111

137
161
164
216
247

237
340
397
UTMH5O

486

4,218
141
486
52
.56
.62

1.01
1.02

S36
590
664
696
735

755
775
775
775
761

795
635
761
829
869

876
663
876
863
856

856
863
669
883
883

863
869
876
856
A 3OBe" 
815

24,987
806
883
536
3.19
3.67

IN 13.69
IN 13,88

762
708
722
716
709

702
768
768
808
835

835
835
622
795
822

808
768
775
761
742

722
690
658
633
602

565
b«2
506
486
453

21,420
710
835
453

2.62
3.15

428
438
433
433
412

392
366
349
326
304

283
262
247
225
213

197
200
200
192
179

169
161
154
148
143

135
125
118
116
116
113 

7,579
244
038
113
.96

1.11

110
116
111
105
103

99
96
94
90
85

64
61
77
74
84

84
79
77
73
70

74
74
73
69
72

76
70
68
66
66
65 

2,565
82.7
116
65
.33
.38

64
63
60
57
56

53
52
51
51
56

125
111
100
90
86

84
81
61
81
76

77
74
73
73
76

76
76
76
77
82

2,240
74.7
125
51
.30
.33
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05127000 Kawishiwi River near Winton, Minn.

LOCATION.--Lat 47°56'05", long 91°45'50", in NE%NW% sec.20, T.63 N., R.ll W., Lake County, at powerplant o£ 
Minnesota Power S Light Co., just upstream from Fall Lake, and 1.8 mi (2.9 km) east of Winton.

DRAINAGE AREA.--1,200 mi 2 (3,110 km 2 ), approximately.

PERIOD OF RECORD.--June 1905 to June 1907, October 1912 to September 1919 (fragmentary), September 1923 to 
current year. Monthly discharge only for some periods, published in WSP 1308.

AVERAGE DISCHARGE (UNADJUSTED).--55 years (1905-06, 1915-17, 1918-19, 1923-74), 1,031 ft 3 /s (29.20 m 3 /s), 11.67 
in/yr (296 mm/yr).

EXTREMES.--Current year: Maximum daily discharge, 5,480 ft 3 /s (155 m 3 /s) Oct. 14; minimum daily, 82 ft 3 /s 
(2.32 m 3 /s) Sept. 8.

Period of record: Maximum daily discharge, 16,000 ft 3 /s (453 m 3 /s) May 18, 1950; no flow at times.

REMARKS.--Records fair. Daily discharge computed from powerplant records. Flow regulated by powerplant and by 
Camp Six, Bald Eagle, Gabbro, Little Gabbro, Birch, White Iron, South Farm, and Garden Lakes.

COOPERATION.--Records collected by Minnesota Power FT Light Co., under general supervision of Geological Survey, 
in connection with a Federal Power Commission project.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY OCT NQV DEC JAN FEB MAR APR JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
(/)
MEAN /
CFSM /
IN. /

CAL YR
WTR YR

1,060
1,120
1,090
1,140
1,350

1,300
1,290
1,210
1,800
2,810

3,840
3,610
5,250
5,48o
5,040

5,160
5,160
5,290
5,100
4,960

4,610
4,460
3,540
2,850
2,610

2,400
2,420
2,230
2,260 
2,100
1 ,860

91*, 1*00
3,01*5
5,1*80
1,060

-53
2,992
2.1*9
2.88

1,590
1,320
1,390
1,270
1,230

1,440
1,290
1,300
1,230
1,230

1,200
1,150
1,100
1,100
1,100

1,010
960
960
990
960

1,110
1,100
1,020
1,060
1,020

988
1,080
1,050
1,120 
1,100

31*. 1*68
1,11*9
1,590

960
+61

1,210
1.01
1.13

1973 TOTAL 523,
1971* TOTAL 1*91,

1,130
1,130
1,100
1,020
1,060

1,020
960
992
960
960

960
960
960
950
928

960
928
928
960
895

928
960
928
928
928

895
960
960
960 
o?a— K D
11 QEo'fi 

30,031
969

1,130
895

-221
71*8

0.62
0.72

215 MEAN
221 MEAN

895
895
863
895
928

928
799
791
746
681

681
681
658
683
562

467
402
467
467
161

499
434
314
314
315

282
315
315
3 A 3COC

282
3a3COC

17,281*
558
928
161

-173
385

0.32
0.37

1,1*33
1,31*6

379
250
282
347
293

315
282
282
343
343

343
375
375
303
391

278
275
343
310
375

375
310
343
407
343

336
420
388

9,1*06
336
1*20
250
-1*5
291

0.21*
0.25

MAX 5.U80
MAX 5,1*80

388
355
388
483
417

450
417
463
571
539

539
480
448
448
448

512
512
496
496
496

532
456
499
435
435

338
400
433
433
400
433

lU,ll*0
1*56
571
338

-181*
272

0.23
0.26

MIN 218
MIN 82

400
400
433
368
366

129
129
402
402
336

400
526
537
537
643

762
853
885
916

1,140

1,300
1,460
1,530
1,870
2,080

2,580
2,740
2,720
2,680 
2,590

32,116
1,071
2.7UO

129
+1*58

1,529
1.27
1.U2

MEAN
MEAN

2,660
2,700
3,030
3,480
3,900

3,550
3,710
3,660
3,760
3,700

3,930
3,240
4,090
3,700
3,670

3,840
4,010
4,180
4,090
4,110

4,090
4,120
4,120
4,100
4,020

3,950
3,810
3,910
3,610
3,440
3,110

115,290
3,719
I*, 180
2,660
+150
3,869
3.22
3.72

/ 1.UU9
i* 1,331*

2,910
2,860
2,610
3,070
3,340

3,230
3,260
3,310
3,730
3,780

4,160
4,420
4,490
4,490
4,570

4,420
4,470
4,160
3,640
3,600

3,200
2,960
2,900
2,610
2,120

1,710
1,200
1,330
1,210
1,350

95,330
3,178
1*,570
1,200

+1*0
3,218
2.68
2.99

CFSM / 3
CFSM j4 3

1,250
1,390
1,340
1,420
1,480

1,680
1,520
1,230
1,100
1,020

976
960
960
960
895

928
1,090
695
960
928

926
928
863
926
780

632
400
129
499
531
466

30,098
971

1,680
129
-156
815

0.68
0.78

..21 IN.

..11 IN.

364 266
330 266
330 266
297 266
330 266

297 234
297 266
297 62
331 298
334 478

234 1,120
266 641
266 4S7
298 296
331 234

266 395
234 266
266 266
298 266
266 266

266 266
266 266
234 266
266 266
266 266

331 266
266 414
266 296
298 266
234 266

8,891 9,767
287 326
361* 1,120
231* 82
-29 +26
258 352

0.22 0.29
0.25 0.33

/ 16.39
/ 15.09

/ Change in contents, equivalent in cubic feet per second, in Camp Six, Bald Eagle, Gabbro, Little Gabbro,
Birch, White Iron, Farm, South Farm, and Garden Lakes.

f Adjusted for change in reservoir contents.
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05127205 Burntside River near Ely, Minn.

81

LOCATION.--Lat 47°54'55", long 91°56'59", in NEWE% sec.26, T.63 N., R.13 W., St. Louis County, on left bank on 
downstream handrail of bridge on County Road 88, 2.5 mi (4.0 km) upstream from mouth, 4 mi (6 km) northwest 
of Ely and 5 mi (8 km) downstream from outlet of Burntside Lake.

PERIOD OF RECORD.--May 1967 to current year.

GAGE.--Nonrecording gage read once daily. Altitude of gage is 1,340 ft (408 m), from topographic map.

AVERAGE DISCHARGE.--? years, 65.1 ft 3 /s (1.844 m 3 /s).

EXTREMES.--Current year: Maximum discharge, 322 ft 3 /s (9.12 m 3 /s) May 13 (gage height. 7.97 ft or 2.429 m);
maximum gage height, 8.09 ft (2.466 m) Oct. 12; minimum discharge, 15 ft*/s (0.42 m 3 /s) Sept. 9 (gage height,
6.04 ft or 1.841 m).

Period of record: Maximum discharge, 455 ft 3 /s (12.9 m 3 /s) June 12, 1970 (gage height, 8.59 ft or 2.618 m,
from floodmark); minimum daily discharge, 0.8 ft 3 /s (0,023 m 3 /s) Oct. 6, 7, 1967. 

REMARKS.--Records fair.

COOPERATION.--Gage readings furnished by the Water Quality Office, Environmental Protection Agency.

OAV

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SfcPTEMbER 1974

OCT NOV DEC JAN FEB MAR APR MAY JUN JUt AUC »EP

1
2
3
4
5

6
7
6
9

10

11
12
13

15

16
17
16
19
20

21
22
23
24
25

26
27
21
29
30
31

TOTAl.
MEAN
MAX
MIN

CAL. YR
NTR YR

54
59
61

57

I*
64
73
66
156

162
217
224
227
228

216
217
199
190
180

172

162
156
150

144
136
112
130
124
121 • 

4,56}

226
54

1971 TOTAl
1974 TOTAU

119
115
110
105
100

100
92
88
65
63

60
78
78
74
74

71
70
67
65
62

73
70
69
66
66

65
64
64
61
51

2,374 1
79.1
119
56

24,222.1
26,666.0

55
54
52
SO
48

47
46
45
43
41

40
36
37
36
35

35
34
34
34
34

34
34
33
33
33

33
33
33
33
33
33

,203
38.6

55
33

MEAN
MEAN

33
32
32
32
32

32
32
32
32
32

32
32
32
31
31

31
31
31
31
31

31
31
31
31
31

31
31
31
31
31
31

975
31.5

33
31

66.4
73.1

31
31
31
31
31

30
30
30
30
30

29
29
29
26
26

27
27
27
27
26

26
26
26
26
25

25
25
25

766
26.1

31
25

MAX 226
MAX 296

25
25
24
24
24

24
24
23
23
23

23
23
22
22
22

22
22
22
21
21

21
21
21
21
21

21
21
21
21
21
21 

690
22.3

25
21

MIN 4.1
MIN IS

21
21
21
21
21

21
21
21
21
23

26
30
32
35
37

44
49
56
65
74

100
136
ISO
146
149

146
146
144
143
136

2,062
68.7
150
21

134
134
139
135
113

131
129
125
116
117

161
239
296
194
161

167
167
164
162
179

179
161
179
190
191

192
193
194
196
197
204

5,363
174
296
117

202
199
197
208
206

206
222
222
223
224

214
204
194
165
160

176
172
163
155
149

144
139
133
125
116

106
103
97
94
91

5,049
166
224
91

66
67
87
66
84

62
60
78
74
75

72
66
64
61
56

55
59
65
65
63

60
57
53
56
54

49
46
43
40
37
35

1.979
63.8

66
35

33
32
30
26
26

25
24
24
24
23

23
23
22
19
29

32
32
32
32
30

30
31
30
30
31

32
31
28
30
30
29

675
26.2

33
19

26
26
24
22
21

17
16
16
15
17

47
43
43
41
39

36
39
38
37
36

37
36
34
34
32

31
29
29
30
30

927
30.9

47
15
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05127207 Bjorkman's Creek near Ely, Minn.

LOCATION.--Lat 47°55 1 31", long 91°53'26", in NW%SE»< sec.20, T.63 N. , R.12 W., St. Louis County, at bridge on 
County Highway 88, at mouth, 2.5 mi (4.0 km) northwest of Ely, Minn.

DRAINAGE AREA.--1.36 mi 2 (3.52 km 2 ).

PERIOD OF RECORD.--July 1972 to current year.

GAGE.--Nonrecording gage read once daily. Altitude of gage is 1,340 ft (408 m), from topographic map.

EXTREMES.--Current year: Maximum discharge, 47 ft j /s (1.33 m j /s) Oct. 10 (gage height, 2.62 ft or 
0.799 m); no flow on many days.

Period of record: Maximum discharge, 47 ft j /s (1.33 m 2 /s) Oct. 10, 1973 (gage height, 262 ft or 0.799 m); 
no flow on many days.

A discharge of 60.3 ft j /s (1.71 m j /s) was measured June 10, 1970.

REMARKS.--Records poor.

COOPERATION.--Gage readings furnished by the Water Quality Office, Environmental Protection Agency.

DAY OCT

DISCHARGE, IN CUBIC fill PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
I
H
s
6
7
e
9

to

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
2S
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YH
WTH YR

.31

.29

.29

.31

.27

.23
,2S
.29

7.5
43

17
30
11
7.2
5.8

«.3
3.4
2,«
2.)
2.1

1.9
1.7
1.5
1.3
1.3

1.1
1.0
.'8
.94
.88
.96 - 

152.20
4.91

43
.23

3.61
4,16

1973 TOTAL
1974 TOTAL

1.0
1.0
.92
.66
.76

.71

.62

.56

.54

.54

.56
,60
.73
.76
.64

.54

.50

.48

.49

.52

1.9
1.7
1.5
1.4
1.2

1.1
.90
.74
.63
.50

24.94
.63
1.9
.48
.61
.66

472.01
514.43

.40

.33

.27

.22

.17

.14

.11

.09

.07

.06

.05

.04

.03

.03

.02

.02

.01

.01
0
0

0
0
0
0
0

0
0
0
0
0
0 

2.07
.067

.40
0

.05

.06

MEAN 1.29
MEAN 1.41

0
0
0
0
0

0
0
0
0
0

0
.20
.70

2.3
3.6

6.6
8,0
9.6

11
13

16
21
15
11
7.7

6.5
5.6
4.9

000 151.70
000 5.06
0 0 0 21
0000
000 3.72
000 4,15

MAX 43 MIN 0 CFSM ,95
MAX 43 MIN 0 CFSM 1.04

3.2
3.3
3.4
2,9
2.2

1.6
1.5
1,3
1.1
1.2

2.3
4.5
6.2
8.4
8.4

6.3
4.9
3.9
3.0
2.4

3.5
3.5
3.6
4.2
3.7

3.3
3.0
2.6
2 ii .4
2 ii.4
J B»*

110.5
3.56
6.4
1.2

2.62
3.02

IN 12.91
IN 14.07

3.2
2.7
2.2
3.0
2.1

1.7
3.9
4.2
«.5
4.8

2.6
1.3
1.0
1.1
l.«

1.9
2.3
1.4
1.1
1.1

.73

.61

.53

.44

.31

.25

.20

.17

.15

.13

51.02
1.70
4.6
.13

1.25
1.40

.13
.17
.16
.16
.16

.14

.12

.11

.09

.07

.05

.05

.04

.03

.03

0
.03
.04
.03
.02

.01
0
0
0
0

0
0
0
0
0
0

1.64
.053

.17
0

,0«
.04

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

.01

.04

.02

.03

.06

.07 

.25
,008

,06
0

,006
.006

.06
.06
.05
.ou
.04

.02

.01

.01

.01

.06

«.l
3.4
2.6
2.0
1.4

1.0
.83
,60
.76
.33

.23

.21

.20

.20

.20

.18

.««

.31
31.*»

.27

20.11
.67
4.1
.01
.49
.55
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05127210 Armstrong Creek near Ely, Minn.

83

LOCATION.--Lat 47°53'48", long Ql'SS'SO", in SWWE% sec.36, T.63 N., R.13 W., St. Louis County, near right bank 
50 ft (15 m) upstream from culvert on County Road 88, 1.2 mi (1.9 km) upstream from mouth and 2.5 mi (4.0 km) 
southwest of Ely.

DRAINAGE AREA.--5.29 mi 2 (13.70 km2 ). 

PERIOD OF RECORD.--May 1967 to current year.

GAGE.—Nonrecording gage read once daily and crest-stage gage. Altitude of gage is 1,365 ft (416 m), from topo 
graphic map. Prior to Oct. 1, 1969, at site 100 ft (30 m) downstream at same datum.

AVERAGE DISCHARGE.--? years, 5.32 ft3 /s (0.151 m3 /s), 13.66 in/yr (347 mm/yr).

EXTREMES.--Current year: Maximum discharge, 106 ft s /s (3.00 m 3 /s) Oct. 10 (gage height, 5.53 ft or 1.686 m); 
minimum, 0.06 ft3 /s (0.002 m3 /s) Aug. 8; minimum gage height, 1.52 ft (0.463 m).

Period of record: Maximum discharge, 131 ft 3 /s (3.71 m 3 /s) May 21, 1970 (gage height, 5.88 ft or 1.792 m, 
from floodmark); no flow Feb. 28 to Mar. 6, 1968.

REMARKS.--Records poor.

COOPERATION.--Gage readings furnished by Water Quality Office, Environmental Protection Agency.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SfcPTEHBtR 1974

DAY

1
,2
3
4
*

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
C'SM
IN.

CAL YR
NTH YR

OCT NOV

21 14
21 14
21 14
21 12
21 9.8

21 8.0
21 5.8
21 3.5
37 2.9
9t 2.9

81
88
60
39
31

24
19
17
16
14

13
12
11
12
12

14
14

.1

.3

.5

.6

.6

.5

!z.1
.0

.6

.6

.0

.3

.9

.4

.9

.5
14 .. 
13 2,9
11 ......

835 166,5
26.9 5.62

99 14
11 2.9

5,09 1.06
5.87 1.18

1973 TOTAL 2,570.86
1974 TOTAL 2,463.96

DSC

2.7
2.4
2.2
2.0

1.7
1.6
1.5
1.3
1.2

1.2
1.1
1.1
1.0
.98

.93

.89

.86

.82

.81

.80

.76

.76

.74

.71

.71

.70

.68

.67

.66

.65

36.06
1.16
2.7
.65
.22
.25

MEAN
MEAN

JAN

.64

.62

.62

.60

.59

.58

.57

.56

.55

.54

.50

.53

.53
,52
.52

,52
,53
.54
.56
.58

.60

.63

.66

.68
,72

.75

.78

.62

.86 

.90

19.59
,63
.95
.52
.12
.14

7.04
6.75

PEB

1.0
1.0
1.0
1.0
1.2

1.2
1.1
1.1
1.1
1.2

1.2
1.3
1.3
1.3
1.3

1.3
1.3
1.3
1.3
1.2

1.0
1.0
1.0
1.1
1.1

1,0
1,1
1.1

32.1
l.l*
1.3
1.0
.22
.23

MAX 99
MAX 99

MAR

1.2
1.2
1.1
1.1
1.1

1.1
1.2
1.3
1.6
1.6

2.1
1.4
1.5
1.4
1.3

1,3
1.0
l.o
1.6
1.4

1.0

i!o
l.o
1.4

1.4
1.3
1,3
1.3
1.3
1.3

42.0
1.37
2.1
1.1
,26
.30

MIN ,10
MIN .06

APR

1.3
1.3
1.3
1.3
1.2

1.2
1.1
1.1
1.5
2.6

5.0
7.6

10
12
10

21
25
30
34
39

43
42
30
2b
21

19
16
16 
16
13

060.7
15.4

43
1.1

2.91
3.24

CFSM 1.33
CF8M 1.26

MAY

12
12
16
14
11

9.4
7.9
8.1
7.8
9.6

22
31
25
22
23

19
16
12
9.5
7.1

11
16
15
20
19

17
16
15 
15
12
16 

470.4
15.2

31
7.1

2.67
3.31

IN
IN

JUN

14
10
5.4

16
21

16
24
21
18
16

15
10
7.3
6.5
7,2

6.1
6.9
7.1
6.6
6.0

7.0
i>.3
4.3
3.7
3.2

2.9
2.7
2.4 
2.2
2.0

•••••• 

260.2
9.34

24
2,0
1.77
1.97

IB. OB
17.33

JUL

1.6
1.7
2.1
2.6
2.7

2.6
2.4
2.1
1.8
1.6

1.3
1.1
.97
.68
.81

.70

.95
1.3
1.7
1.4

.98
,93
.73
.67
.55

.49
,00
,29 
.25

!oi
38.53
1.20
2.7
.25
.23
.27

AUG

.46

.50

.40

.30
,21

,14
.10
,06
,08
,09

.10

.12

.09

.09
1.2

.66

.54

.40
,26
.32

,0
.1
,2
.2
.3

.4

.0
,70

i!z
1.0 

16.26
.59
1.0
.06
,11
.13

8fcP

.86

.71

.61

.50

.43

.40

.42

.44

.09
6.0

10
9.2
6.3
0.9
3.8

2.9
2.1
1.7
l.o
1.1
.92
.76
.70
.75
.60

.62

.68

.70 

.83
*

62.20
2.07

10
.00
.39
.44
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05127215 Longstorff Creek near Ely, Minn.

LOCATION.--Lat 47°53'33", long 91°54'55", in SESsSWij sec.31, T.63 N., R.12 W., St. Louis County, left bank on 
downstream side of culvert on county road, 500 ft (152 m) downstream from U.S. Highway 169, 0.7 mi (1.1 km) 
upstream from mouth, 1.5 mi (2.4 km) southwest of Ely and 2.5 mi (4.0 km) downstream from outlet of Mitchell 
Lake.

DRAINAGE AREA.--8.84 mi 2 (22.90 km2 ). 

PERIOD OF RECORD.--May 1967 to current year.

GAGE.--Nonrecording gage read once daily and crest-stage gage. Datum of gage is 1,360.67 ft (414.732 m) above 
mean sea level, datum of 1929 (levels by Minnesota Highway Department).

AVERAGE DISCHARGE.--? years, 8.92 ft 3 /s (0.253 m 3 /s), 13.70 in/yr (348 mm/yr).

EXTREMES.--Current year: Maximum discharge, 174 ft 3 /s (4.93 m 3 /s) Oct. 12 (gage height, 5.45 ft or 1.661 m); 
minimum, 0.04 ftVs (0.001 m3 /s) Aug. 8 (gage height, 0.43 ft or 0.131 m).

Period of record: Maximum discharge, 230 ft 3 /s (6.51 m 3 /s) June 10, 1970 (gage height, 6.52 ft or 
1.987 m, from floodmark); no flow on many days in 1968 and May 7, 1969.

REMARKS.--Records fair.

COOPERATION.--Gage readings furnished by Water Quality Office, Environmental Protection Agency.

DAY OCT

DISCHARGE, IN CUBIC FEET PfR SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SIP

1
z
3
4
5

6
7
8
9

to
It
12
13
14
IS

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
WIN
CFSM
IN.

CAL YR
WTR YR

3.2
4.0
4.2
3.0
2.6

2.2
1.7
1.3

37
152

128
162
149
94
55

38
26
23
20
16

15
13
12
11
10

.8

.6

.3
• 1
• 1
5 —• 

1,043.6
33.7
162
1,3

3.81
4.39

1973 TOTAL
1974 TOTAL

9.B
9.6
8.1
6.2
5.0

4.3
3.6
3.6
3.6
3.6

3.7
4.0
5.0
5.2
4.8

4.4
4.1
3.9
3.8
4.0

11
10
9.2
6.4
7.9

T.2
6.7
6.2
5.8
5.4

178. 5
5.95

11
3.6
.67
.75

3,996.60
3,736.10

5.0
4.7
4.3
4.1
3.6

3.6
3.5
3,3
3.2
3.0

2.9
2.6
2.7
2.6
2.5

2.5
2.5
2.4
2.4
2.4

2.4
2.3

.9

.9

.8

.8

.8

.7

.7

.6

.6

.5

.5

.4

.4

.4

.4

.a

.4

.4
,b
.5

.6

.7
2.3 1.8
2.2 1.9
2,2 2.0

2.2 2.2
2.1 2.3
2.1 2.4
2.1 2,5
2.0 2.6
2.0 2.7 

66.1 55.3
2.84 1.78
5.0 2.7
2.0 1.4
.32 .20
.37 .23

MEAN 10.9
MEAN 10.2

2.9 .7
3.0 .7
3.2 .7
3.5 .7
3.5 .7

3.5 .6
3.5 .6
3.4
3.3
3.2

3.0 .
2.9 .
2.7 .6
2.6 .6
2,5 .7

2.4 .8
2.2 .9
2,1 2,0
2.1 2.0
2,0 2.0

2,0 .9
,9 ,9
.9 .8
.8 .6
.8 .7

.6 .7

.B .6

.7 ,6

72.2 53.1
2.58 1.71
3.5 2.0
1.7 1.6
,29 .19
.30 .22

MAX 162 MIN 1.0
MAX 162 MIN ,04

1.
1.
1.
1.
1.
1.
1,1.
1.7
2.6

4.3
9.3

16
16
17

24
36
48
45
52

76
77
55
44
41

39
36
33
31
25

741.7
24.7

77
1.6

2.79
3,12

CFSM 1.23
CFSM 1.15

22
24
30
26
22

19
20
16
16
16

50
54
44
43
46

40
33
28
24
22

25
31
27
36
32

28
26
32
31
26
33

922
29.7

54
16

3.36
1.88

IN
IN

27
21
19
30
27

21
33
35
31
26

23
19
16
15
15

15
15
13
11
9.8

11
9.0
6.8
5.2
4.3

3.7
i.7
3.5
3.1
2.7

476.8
15.9

35
2.7
1.80
2.01

16.62
15.72

2.3
2.2
3.4
3.4
3.4

3.2
2.9
2,6
2.2
1.5

1.1
1.2
1.0
.92
.74

.74
3.0
.6
.0
.0

.1

.1

.66

.56

.68

.51

.41

.30

.25

.41

.41 

45.81
1.48
3.4
.25
.17
.19

.41

.62

.45

.35

.25

.18

.09

.04

.06

.09

.12

.15

.09

.09
1.3

.51

.40

.30

.15

.21

1.0
1.2
1.1
1.2
1.3

1.4
.80
.51
OA• °o 

1.2
.90 

17.45
.56
1.4
.04
.0*
.07

.?»

.60

.46
,»i
.25

.28
,i*
.33
,»T
.68

13
5.6
3.5
2.6
1.6

1.3
1.1
,«2
.60
.62

.54

.46

.41

.56

.6*

.68

.46

.S6

.68

.60
••>•*••

41.54
1.36

13
.25
.16
.IT
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05127219 Shagawa Lake tributary at Ely, Minn.

LOCATION.--Lat 47°54'24", long 91°52'23", in NEhSWk sec.28, T.63 N., R.12 W., St. Louis County, on left bank, 
200 ft (61 m) upstream from mouth, 500 ft (152 m) northwest of sewage plant in Ely.

DRAINAGE AREA.--0.71 mi 2 (1.84 km 2 ).

PERIOD OF RECORD.--April 1971 to current year.

GAGE.--Water-stage recorder and V-notch sharp crested weir. Datum of gage is 1,348.29 ft (410.959 m) above mean 
sea level, datum of 1929. Prior to June 8, 1971, nonrecording gage at site 75 ft (23 m) downstream at 
different datum.

EXTREMES.--Current year: Maximum discharge, 50 ft 3 /s (1.42 m 3 /s) Oct. 9 (gage height, 3.12 ft or 0.951 m) ; no 
flow on many days.

Period of record: Maximum discharge, 54 ft 3 /s (1.53 m 3 /s) Sept. 1, 1973 (gage height, 3.16 ft or 0.963 m); 
no flow at times each year.

REMARKS.--Records poor. On March 20, 1972, storm sewer carrying runoff from business and residential areas in 
basin was diverted 1,700 ft (518 m) upstream from gage to open mine pit.

COOPERATION.--Prior to June 8, 1971, gage readings furnished by Water Quality Office, Environmental Protection 
Agency.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SfcPTEMBfcR 1974 

MOV DEC JAN FEB MAR APR MAY JUN JUt AUG StP

1
2
3
4
5

6
7
S
9

10

11
12
13
14
15

16
17
10
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
CCSM
IN,

CAL YR
WTR YR

0
0
0
0
0

0
0
0
7,2
2,1

3,7
3,3

.59

.32
,13

0
0
0
0
0

0
0
0
0
0

0
0
0

17,34 0000
,56 0 0 0 0
7.2 0 0 0 0
00000

,79 0 0 0 0
,91 0 0 0 0

1973 TOTAL 41,23 MEAN ,11 MAX 7,2 MJN 0
1974 TOTAL 32,03 MEAN ,068 MAX 7,2 MIN 0

0
0
0
0
0

0
0
0
0

.45

.67

.92

.10

.10

.13

.25

.45

.41

.33
,45

.59

.85
,66
,50
,41

.39
,41
.24 

0
0

o a, 31
0 ,28
0 ,92
0 0
0 ,39
0 ,44

CFSM ,15 IN
CF3M .12 IN

0
0
0
0
0

0
0
0
0
0

1.1
.10

0
.44
.23

.39

.34

.25

.24
0

.30

.31
,30
.22

0

0
0

,11
0
0
0 

4.33
.14
1.1

0
,20
.23

2,16
1,68

0
0
0

.21
0

,23
.17
.11
.14
,22

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0

1.08
.036

,23
0

,05
,06

0
0
0
0
0

0
0
0
0
0

,97
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0

0 0 .97
0 0 .032
0 0 .97
000
0 0 .Ob
0 0 .05
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05127220 Burgo Creek near Ely, Minn.

LOCATION.--Lat 47°55'32", long 91°51'40 , in SW^NW^ sec.22, T.63 N., R.12 W., St. Louis County, near right bank 
10 ft (3 m) upstream from culvert on County Road 88, 0.5 mi (0.8 km) upstream from mouth and 1.5 mi (2.4 km) 
north of Ely.

DRAINAGE AREA.--3.04 mi 2 (7.87 km 2 ).

PERIOD OF RECORD.--May 1967 to current year.

GAGE.--Nonrecording gage read once daily and crest-stage gage. Datum of gage is 1,328.49 ft (404.924 m) above 
mean sea level, datum of 1929. Prior to Nov. 18, 1972, nonrecording gage and crest-stage gage at same site 
at different datum. Nov. 18, 1972, to July 12, 1973, reference point on downstream side of culvert at pre 
sent datum, and July 13, 1973, to Sept. 26, 1973, nonrecording gage at site 125 ft (38 m) upstream at present 
datum.

AVERAGE DISCHARGE.--? years, 3.74 ft 3 /s (0.106 m 3 /s), 16.71 in/yr (424 mm/yr).

EXTREMES.--Current year: Maximum discharge, 133 ft 3 /s (3.77 m 3 /s) Oct. 12 (gage height, 12.59 ft or 3.837 m); 
no flow on many days.

Period of record: Maximum discharge, 732 ft 3 /s (20.7 m 3 /s) June 10, 1970 (gage height, 12.14 ft or 3.700 m, 
from floodmark, datum then in use), from rating curve extended above 150 ft 3 /s (4.25 m /s) on basis of flow 
through culvert and flow-over-road measurement of peak flow; no flow at times in 1967, 1968, 1972, 1973, 1974.

REMARKS.--Records fair except those below 1 ft 3 /s (0.03 m 3 /s), which are poor.

COOPERATION.--Gage readings furnished by Water Quality Office, Environmental Protection Agency.

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
IT
16
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,

CAL YR
«TR YR

1,9
2.2
2.2
2,3
2.2

2.1
2,1
2.1

17
74

46
102
52
35
28

23
21
ie
16
13

11
10
8.4
6,6
6,0

5.1
4.5
4,0
3.7
3.1
3.0 " 

527.5
17.0
102
1.9

5.59
6,45

1973 TOTAL
1974 TOTAL

2.8
2,6
2.3
2.0
1.8

1.4
1.2
1.1
1.0
1.0

.90

.90

.90
1.0
1.1

.96
,90
.89
.85
.60

2.4
2.2
2.1
2.0
1.9

1.8
1.7
1.6
1.4 
1.3

44.80
1.49
2.6
.80
.49
.55

1,405
1,430

1.2
1.1
1.0
,94
.85

.78

.72

.65

.60

.55

.50

.49

.48

.47

.45

.44

.43

.42

.41

.39

.38

.37

.36

.35

.34

.32

.31

.29

.28

.27

.25

16.39
.53
1.2
.25
.17
.20

,89 MEAN
.32 MEAN

.24

.21

.19

.17

.14

.12

.10

.06

.02

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01 - 

.01 «•
,01 <••

1.47
.047
.24
.01
.02
,02

3,85 MAX
3,92 MAX

.01

.01

.01

.01

.01

.01

.01
,01
.01
.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

tmmmm
• »»•»

.28
.010
.01
.01

,003
,003

102
102

.01

.01

.01

.01

.01

.02

.02

.02
,02
.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02
,02
.02
.02

.02

.02

.02

.02

.02

.02 

.57
,018
,02
.01

.006
,006

MIN 0
MIN 0

.02

.02

.02

.03

.04

,06
,08
.10
.20
.50

1.3
2.5
4.5
8.5

13

25
22
21
21
30

49
44
30
20
19

16
14
13
11
9.1

374.97
12.5

49
.02

4.11
4.59

CF6M 1,27
CFSM 1,29

8.0
7.4
6,0
7.0
6.2

5.4
4.7
3.9
3.4
3.0

8.4
18
17
16
16

16
12
11
9,4
8.2

6.4
9.6
8.0
8.8
6.6

6.4
8.2
7.8
7.6
7.2
9 4

. 1

262.7
9.12

18
3.0

3,00
3.46

IN 17
IN 17

8.4
7.6
6.6
7.6
7.4

6.3
8.6
8.2
7.8
7.4

6.8
5.6
5.3
4.3
4.1

3,9
3.8
3.6
3.0
2.4

2.0
1.5
1.2
.96
.66

.46

.33

.18

.13

.10

126.22
4.21
8.6
.10

1.36
1.54

.20

.50

.03

.05

.04

.04

.04

.02

.01
0
0
0

0
0
0
0
0

0
0
0
.01
.01

.01

.01

.02

.03

.04

0
0
0
0
0
0 

.36
.012
.05

0
.004
,004

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.21

0
0
0
0
0

.03

.01

.01

.10

.13

.16

.12
,06
.21
.33
.27 

1.66
.054
.33

0
.02
,02

,22
.17
,14
.14
.08

.10

.10

.12

.12

.70

8,6
6,0
5.3
4.7
3.9

3.5
3.0
2.5
2.0
1.7

1.5
1.3
1.2
1.1
.96

.85

.85

.85

.85

.85

53,40
1.78
9.6
,08
.59
.6$
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05127225 Shagawa Lake at Ely, Minn.

LOCATION.--Lat 47°54'18", long 91°53'00", in NE^NE^i sec.33, T.63 N., R.12 W., St. Louis County, on south shore 
of Shagawa Lake, on east pier of dock at U.S. Forest Service Seaplane Base in Ely.

PERIOD OF RECORD.--April 1967 to current year. April 1962 to July 1966 (fragmentary) in files of Minnesota 
Department of Natural Resources, Division of Waters, Soils and Minerals.

GAGE.--Nonrecording gage read once daily. Datum of gage is 1,330.00 ft (405.384 m) above mean sea level, datum 
of 1929 (levels by Minnesota Department of Conservation). Gage readings have been reduced to elevations 
above mean sea level.

EXTREMES.--Current year: Maximum elevation observed, 1,339.47 ft (408.270 m) Oct. 15; minimum observed, 
1,337.31 ft (407.612 m) Sept. 10.

Period of record: Maximum elevation observed, 1,340.22 ft (408.499 m) June 13, 1970; minimum observed, 
1,336.91 ft (407.490 m) Feb. 26, 1968.

Maximum elevation observed April 1962 to July 1966, 1,339.95 ft (408.417 m) Apr. 27, 28, 1966, from 
Minnesota Department of Natural Resources, Division of Waters, Soils and Minerals.

COOPERATION.--Gage readings furnished by Water Quality Office, Environmental Protection Agency and U.S. Forest 
Service.

MONTHEND ELEVATIONS, IN FEET, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

Oct. 31 .......... 1,338.58 Feb. 28 .......... 1,337.49 June 28 .......... 1,338.46
Nov. 30 .......... 1,338.02 Mar. 27 .......... 1,337.43 July 31 .......... 1,337.61
Dec. 28 .......... 1,337.72 Apr. 30 .......... 1,338.83 Aug. 30 .......... 1,337.41
Jan. 31 .......... 1,337.55 May 31 .......... 1,339.17 Sept.30 .......... 1,337.53

NOTE.--Elevations other than those shown are available.
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05127230 Shagawa River at Ely, Minn.

LOCATION.--Lat 47°55'09", long 91°50'08", in SWJjSW% sec.23, T.63 N., R.12 W., St. Louis County, on right bank, 
300 ft (91 m) downstream from outlet of Shagawa Lake, 150 ft (46 m) north of the village limits of Ely, 0.8 mi 
(1.3 km) upstream from County Road 88 and 3 mi (5 km) upstream from Fall Lake.

PERIOD OF RECORD.--May 1967 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 1,335 ft (407 m), from topographic map). Prior to Aug. 2, 
1967, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--7 years, 99.9 ft 3 /s (2.829 m 3 /s).

EXTREMES.--Current year: Maximum discharge, 361 ft 3 /s (10.2 m 3 /s) Oct. 13 (gage height, 6.21 ft or 1,893 m); 
minimum daily, 28 ft 3 /s (0.79 m 3 /s) Sept. 5, 7-10.

Period of record: Maximum discharge, 640 ft 3 /s (18.1 m 3 /s) June 12, 1970 (gage height, 6.89 ft or 
2.100 m); minimum, 6.2 ft 3 /s (0.18 m 3 /s) Mar. 4, 1968 (gage height, 3.74 ft or 1.140 m).

REMARKS.--Records good.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, *ATEK YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAM
MAX
MIN

CAL YN
»TR YK

75
74
73
71
69

66
66
64
87
154

208
266
334
347
349

337
323
311
299
266

272
264
251
240
236

226
2ie
210 
201
1 A AICO
\ at.iOS «

6,374
206
349
64

1973 10TAL
1974 TOTAL

182
172
165
158
152

142
140
131
125
121

117
113
113
107
104

102
99
99
95
95

100
102
100
99

100

99
99
96 
94
Q *.
70

3,517
117
182
94

36,960
40,506

94
92
91
90
87

86
85
64
S2
81

76
80
75
77
75

74
73
73
70
69

68
66
65
63
64

63
62
62
61 
59

2,309
74.5

94
56

MEAN
MEAN

56
56
53
53
52

51
51
48
47
47

46
45
44
45
46

45
45
44
43
44

44
44
42
43
43

42
43
42 
41
42
42 

1,431
46.2

56
41

101 MAX
111 MAX

42
41
41
41
41

40
39
40
39
40

41
41
40
40
40

41
41
40
40
40

40
40
39
38
38

38
37
36

1,114
39.8

42
3b

349 Ml*
349 Mlf

36
37
37
38
38

38
37
37
37
37

34
33
33
34
34

34
35
35
36
34

34
34
33
33
32

32
31
31
32
32
31 

1,069
34.5

36
31

M 14
v 26

32
33
33
34
34

32
31
30
31
31

31
39
45
47
51

57
66
76
84

104

13b
172
197
211
220

223
230
236
234
226

3,006
100
236
30

220
229
234
232
229

226
221
214
210
202

220
248
258
275
288

290
296
293
290
265

285
295
298
302
307

306
302
309 
313
309
312

8,298
268
313
202

315
313
306
31S
317

316
32S
326
323
327

322
312
300
293
294

264
277
270
262
252

242
233
225
215
204

193
184
172 
166
160

8,043
266
327
160

148
148
144
143
136

133
128
124
117
109

104
101
96
92
87

83
85
84
81
78

74
73
72
69
67

66
63
56 
54
52
49 

2,916
94.1
146
49

48
46
44
43
42

41
38
37
34
32

33
32
31
29
36

37
35
34
33
33

35
35
33
33
37

38
36
34 
35
37
36

1,129
36.4

48
29

35
34
32
30
28

29
28
28
26
26

49
52
53
54
54

54
54
54
54
52

51
50
46
50
48

47
46
43 
43
44

1,300
43.3

54
26
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05127500 Basswood River near Winton, Minn. 

(International gaging station)

LOCATION.--Lat 48°04'55", long 91°39'10", in sec.30, T.65 N., R.10 W., Lake County, on island in Jackfish Bay of 
Basswood Lake, used to determine discharge at outlet (lat 48°06', long 91°39', in sec.19, T.65 N., R.10 W., 
on international boundary 14 mi (23 km) northeast of Winton).

DRAINAGE AREA.--1,740 mi 2 (4,507 km 2 ), approximately (above outlet of Basswood Lake).

PERIOD OF RECORD.--March to June 1924, September 1925 to March 1928, January 1930 to current year. Monthly 
discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 1,296.80 ft (395.265 m) above mean sea level, adjustment of 1928, 
by Geodetic Survey of Canada. Prior to Oct. 27, 1938, nonrecording gages at several sites in vicinity of 
gage, at datum 3.0 ft (0.914 m) higher. Oct. 28, 1938, to Sept. 30, 1966, water-stage recorder at datum 3.0 
ft (0.914 m) higher.

AVERAGE DISCHARGE.--46 years (1925-27, 1930-74), 1,395 ft 3/s (39.51 m 3/s), 10.89 in/yr (277 mm/yr).

EXTREMES.--Current year: Maximum discharge, 6,180 ft 3 /s (175 m 3 /s) June 18, gage height, 6.40 ft (1.951 m); 
minimum, 522 ft 3 /s (14.8 m 3 /s) Mar. 9; minimum gage height, 2.92 ft (0.890 m) Mar. 9, Aug. 20.

Period of record: Maximum discharge, 15,600 ft 3 /s (442 m 3 /s) May 24, 1950, gage height, 9.94 ft (3.030 m), 
present datum, minimum, 73 ft 3 /s (2.07 m 3 /s) Dec. 5, 1948.

REMARKS.--Records excellent. Some regulation by powerplant on Kawishiwi River at Winton, Minn., and by many 
lakes located upstream from station.

COOPERATION.--This station is maintained by the United States under agreement with Canada. 

REVISIONS (WATER YEARS).--WSP 955: Drainage area. WSP 1145: 1935, 1937.

DISCHARGE, IN CUBIC FEtT PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

OAV OCT NQV DEC JAM FEb MAR APR WAV JUN JUL AUG

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CP8M
IN.

CAL YR
WTR YR

1,650
1,600
1,580
1,560
1,530

1,510
1,510
1,510
1,690
1,970

2,220
2,700
3,060
3,390
3,660

3,880
a, 110
4,260
«,aoo
4.520

4,610
4,650
4,610
4,470
4,300

4,170
4,020
3,660
3,710
3,570
3,440 

97,760
3,154
4,650
1,5.10
1,81
2.09

3,310 1,500 ,150
3,170 1,480 ,150
3,000 1,460 ,140
2,620
2,650

2,500
2,400
2,260
2,200
2,130

2,060
2,000
1,960
1,900
1,660

1,800
,760
• 710
,660
,620

,660
,640
,620
,610
,600

,590
,570
,550
,530
,500

60,660 3
2,022
3,310
1,500

,<»50 ,130
,430 ,120

,410 ,UO
,390 ,110
,370 ,110
,350 ,100
,340 ,090

,330 ,060
,310 ,060
,290 ,050
,270 ,030
,260 ,030

,250 1,010
,240 983
,230 949
,220 922
,210 900

,210 868
,200 667
,190 643
,160 816
,190 799

,160 779
,180 753
,180 731
,160 718
,170 701
,160 669

,810 29,620
,264 962
,500 1,150
,160 689

1.16 .74 .55
1.30 .85 .64

1973 TOTAL 615,035 MEAM 1,686
1974 TOTAL 710,902 MEAN 1,948

672
665
652
640
640

630
630
620
620
620

620
600
600
600
600

600
600
600
580
580

580
580
560
560
560

560
560
560

16,889
603
672
560
.35
.36

MAX 4,650
MAX 6,150

550
536
541
550
547

542
536
537
533
537

545
552
556
556
564

573
574
560
561
581

561
590
589
569
589

589
598
597
593
606
606

17,602
566
606
533
.33
.36

MIN 405
MIN 533

618
643
648
638
635

629
627
613
598
569

590
641
668
679
695

725
770
637
695
976

,100
,280
,430
,520
,620

,780
,990

2,230
2,420
2,580

31*664
1,055
2,580

569
.61
,68

CPSM
CFBM

2,720
2,600
2,910
3,100
3,300

3,500
3,700
3,670
4,010
4,110

4,330
4,510
4,660
4,630
4,940

5,030
5,110
5,200
5,260
5,320

5,390
5,490
5,530
5,560
5,600

5,590
5,570
5,590
5,520
5,510
5,490

144,070
4,647
5,600
2,720
2.67
3.08

.97 IN
1.12 IN

5,370
5,210
5,110
5,220
5,220

5,250
5,520
5,550
5,560
5,610

5,610
5,630
5,710
5,800
6,020

,070
,130
,150
,090
,000

5,620
5,640
5,450
5,260
5,010

4,730
4,420
4,130
3,880
3,640

160,830
5,361
6,150
3,640
3.08
3.44

13.16
15.20

3,510
3,470
3,350
3,240
3,130

3,050
2,960
2,660
2,770
2,640

2,490
2,370
2,260
2,120
2,040

1,960
1,950
1,880
1,830
1,750

1,670
1,620
1,580
1,530
1,460

1,360
1,290
1,250
1,220
1,170
1,130

66,970
2,160
3,510
1,130
1.24
1.43

1,110
1,070
1,020

970
935

899
854
823
767
758

711
676
651
647
676

646
631
609
596
622

687
667
656
634
662

649
633
634
630
628
fcdltOcH

22,797
735

1*110
596
.42
.49

617
604
594
586
570

563
555
544
547
567

745
761
612
840
849

661
870
866
854
652

841
826
821
801
799

794
776
766
762
765

mmmmmm

22*030
734
670
544
.42
.47
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05128000 Namakan River at outlet of Lac la Croix, Ontario

(International gaging station)

LOCATION.--Lat 48°23'00", long 92°10'40", at Campbell's Camp, 2.5 mi (4.0 km) west of outlet of Lac la Croix. 

DRAINAGE AREA.--5,170 mi 2 (13,390 km2 ).

PERIOD OF RECORD.--September 1921 to January 1922, April 1922 to current year, in reports of Geological Survey. 
Monthly discharge only for some periods, published in WSP 1308. August 1921 to current year, in reports of 
Water Survey of Canada, Inland Waters Branch.

GAGE.--Water-stage recorder. Gage readings have been reduced to elevations above mean sea level, United States 
and Canada Boundary Survey datum. Prior to October 1933, nonrecording gages at various sites on Lac la Croix. 
October 1933 to March 13, 1963, nonrecording gage at present site and datum.

AVERAGE DISCHARGE.--52 years (1922-74), 3,806 ft 3 /s (107.8 mVs), 10.00 in/yr (254 mm/yr).

EXTREMES.--Current year: Maximum discharge, 13,500 ft 3 /s (382 m 3 /s) June 21-23; maximum elevation, 1,188.59 ft 
(362.282 m) June 21; minimum daily discharge, 1,910 ft 3 /s (54.1 m 3 /s) Mar. 28; minimum daily elevation,

'•'fcSSdVM mLS,.2!^r.;g;!-28,2oo «•/. ( 7 99 .•/.> «ay « «, j». 2 i,; o (.i«.«i.. M.S.»
ft or 363.7 8 m); minimum, 535 ft 3 /s (15.2 m3 /s) at times in February, March and April 1924 (elevation, 
1,181.50 ft or 360.121 m).

REMARKS.--Records excellent.

COOPERATION.--This station is maintained by Canada under agreement with the United States.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
CKH
IN.

CAL YR
HTR YR

5,830
5,750
5,620
5,650
5,650

5,630
5,630
5,630
5,630
5,760

5,680
5,950
6,390
6,520
6,750

6,960
6,980
7,200
7,340
7,540

7,740
7,880
8,030
8,140
8,160

8,280
8,330
8,350
8,330
8,290

8,160
8,040
7,910
7,760
7,600

7,440
7,230
7,020
6,920
6,790

6,610
6,460
6,360
6,130
6,000

5,840
5,720
5,570
5,470
5,440

5,370
5,260
5,180
5,170
5,110

5,060
4,960
4,900
4,850
4,740

8, 240 

213,860 185,070
6,899
8,350
5.620
1.33
1.54

1973 TOTAL
1974 TOTAL

6,169
8,160
4,740

1.19
1.33

1,516,
2,069,

4,800
4,760
4,700
4,640
4,590

4,580
4,570
4,560
4,560
4,560

4,550
4,370
4,340
4,300
4,250

4,200
4,160
4,100
4,050
4,010

3,960
3,930
3,870
3,830
3,800

3,760
3,730
3,690
3,630
3,590
3,550 

129,990
4,193
4,800
3,550

.81

.94

570 MEAN
150 MEAN

3,520
3,480
3,450
3,410
3,360

3,330
3,310
3,290
3,260
3,240

3,190
3,180
3,150
3,120
3,100

3,130
3,090
3,030
3,010
3,010

2,990
2,970
2,940
2,920
2,910

2,890
2,860
2,840
2,810
2,780
2,770 

96,340
3,108
3,520
2,770

.60
.69

4,155
5,669

2,740
2,720
2,720
2,690
2,680

2,640
2,630
2,580
2,560
2,550

2,530
2,520
2,500
2,460
2,440

2,430
2,410
2,390
2,360
2,330

2,320
2,290
2,270
2,250
2,220

2,210
2,190
2,170

————
————

68,800
2,457
2,740
2,170

.48

.50

MAX 8,
MAX 13,

2,150
2,140
2,140
2,129
2,120

2,120
2,100
2,090
2,070
2,060

2,050
2,030
2,010
2,000
1,990

2,000
2,000
2,000
2,000
1,990

1,980
1,970
1,950
1,950
1,950

1,930
1,930
1,910
1,920
1,940
1,940 

62,550
2,018
2,150
1,910

.39

.45

350 MIN
500 MIN

1,960
1,980
1,970
1,960
1,960

1,950
1,940
1,930
1,930
1.920

1,930
1.970
1,990
2,000
2,010

2,040
2,080
2,140
2,210
2,320

2,500
2,810
3,100
3,390
3,680

3,980
4,270
4,540
4,820
5,130

78,410
2,614
5,130
1,920

.51

.56

1,180
1,910

5,390
5,710
5,990
6,270
6,530

6,820
7,090
7,290
7,540
7,770

8,150
8,470
8,840
9,290
9,760

10,200
10,600
10,900
11,200
11,400

11,700
12,000
12,200
12,400
12,600

12,300
12,900
12,900
13,000
13,100
13,100 

303,910
9,804

13,100
5,390
1.90
2.19

CFSM .80
CFSM 1.10

13,200
13,100
13,200
13,300
13,300

13, 300
13,400
13,400
13,400
13,400

13,300
13,300
13,300
13,200
13,200

13,200
13,300
13,300
13,400
13,400

13,400
13,500
13, 500
13,400
13,400

13,300
13,100
12,900
12,600
12,300

397,300
13,240
13,500
12,300

2.56
2.86

IN 10.
IN 14.

12,200
12,000
11,700
11,500
11,300

11,000
10,800
10,500
10,300
9,960

9,660
9,353
9,030
8,700
8,480

8,240
8,360
7,820
7,610
7,350

7,080
6,830
6,600
6,440
6,240

5,940
5,660
5,420
5,260
5,100
4,970 

261,100
8,423

12,200
4,970
1.63
1.88

91
89

4,810
4,660
4,510
4,360
4,230

4,110
3,980
3,880
3,780
3,660

3,510
3,350
3,310
3,240
3,150

3,050
2,980
2,940
2,880
2,920

4,240
4,770
5,060
5,240
5,320

5,330
5,300
5,320
5,250
5,310
5,290 

129,740
4,185
5,330
2,880

.81

.93

5,250
5,150
5,070
5,050
5,010

4,940
4,870
4,730
4,730
4,740

4,320
4,820
4,800
4,780
4,780

4,790
4,310
4,800
4,750
4,730

4,690
4,540
4,630
4,530
4,510

4,470
4,370
4,330
4,250
4,190

142,080
4,736
5,250
4,190

.92
1.02
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05128200 Vermilion Lake near Soudan, Minn.

LOCATION.--Lat 47°49'52", long 92 8 16'20", in SW%SE% sec.20, T.62 N., R.15 W., St. Louis County, on south shore 
of Vermilion Lake, at McKinley Park, 2 mi (3.2 km) northwest of Soudan.

PERIOD OF RECORD.--October 1913 to July 1915, July 1941 to November 1942, June 1946 to current year (fragment 
ary during 1947).

GAGE.--Water-stage recorder. Datum of gage is 1,355.10 ft (413.03 m) above mean sea level, datum of 1929. 
October 1913 to July 1915, nonrecording gage at Tower, 2 mi (3.2 km) southwest of present gage, at datum 
about 1,354.60 ft (412.88 m). July 1941 to November 1942, and June 1946 to June 1951, nonrecording gage 
approximately 13 mi (20.9 kin) northwest at Vermilion Dam near Tower, at same datum. All gage readings 
have been reduced to elevations above mean sea level, datum of 1929.

EXTREMES.--Current year: Maximum elevation, 1,359.07 ft (414.245 m) June 11 (affected by wind action); maximum 
daily, 1,358.97 ft (414.214 m) June 10, 11; minimum daily, 1,357.07 ft (413.635 m) Sept. 6, 7.

Period of record: Maximum elevation observed, 1,359.52 ft (414.382 m) May 16, 1950; minimum observed, 
1,356.02 ft (413.315 m) Jan. 29, 1942.

Elevation on June 6, 1913, was 1,359.94 ft (414.510 m), determined from reference point set by local 
observers.

MONTHEND ELEVATION, IN FEET, OCTOBER 1973 TO SEPTEMBER 1974

Oct. 31 ............ 1,358.17
Nov. 30 ............ 1,357.77
Dec. 31 ............ 1,357.43
Jan. 31 ............ 1,357.26

Feb. 
Mar. 
Apr. 
May

28 1,357.15
31 ............ 1,357.16
30 1,358.37
31 ............ 1,358.88

June 30 ............ 1,358.32
July 31 ............ 1,357.43
Aug. 31 ............ 1,357.23
Sept.30 ............ 1,357.18

NOTE.--Elevations other than those shown above are available.
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05129000 Vermilion River below Vermilion Lake, near Tower, Minn.

LOCATION.--Lat 47°57'41", long 92 0 28'33", in SE*SW% sec';2*, T.63 N., R.17 W., St. Louis County, on left bank 200 
ft (61 m) downstream from dam at outlet of Vermilion Lake, 4.4 mi (7.1 km) upstream from Twomile Creek, and 
14.2 mi (22.8 km) northwest of Tower.

DRAINAGE AREA.--483 mi 2 (1,251 km2 ).

PERIOD OF RECORD.--May 1911 to September 1917, June 1928 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,347.36 ft (410.675 m) above mean sea level, datum of 1929. 
June 26, 1928, to July 8, 1931, nonrecording gage at same site, at datum 3.05 ft (0.930 m) higher. May 17, 
1911,to Sept. 30, 1917, July 9, 1931, to Apr. 11, 1939, nonrecording gages, and Apr. 12, 1939, to Sept. 30, 
1967, water-stage recorder at same site, at datum 3.00 ft (0.914 m) higher.

AVERAGE DISCHARGE.--52 years, 320 ft 3 /s (9.062 m3 /s), 9.00 in/yr (229 mm/yr).

EXTREMES.--Current year: Maximum discharge, 1,480 ft 3 /s (41.9 m 3 /s) June 7-9 (gage height, 6.48 ft or
1.975 m); maximum gage height, 6.51 ft (1.984 m) May 21; minimum discharge, 84 ft 3 /s (2.38 m 3 /s) Sept. 30 
(gage height, 3.47 ft or 1.058 m).

Period of record: Maximum discharge, 2,710 ft 3 /s (76.7 m 3 /s) May 23, 1950 (gage height, 7.68 ft or 
2.341 m, present datum); no flow Oct. 25-29, 1955, caused by temporary storage behind new concrete dam at 
outlet of Vermilion Lake.

REMARKS.--Records good except for those periods of no gage-height record, which are fair. 

REVISIONS (WATER YEARS).--WSP 1508: 1913.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUU AUS SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
UTR YR

2B5
285
265
260
260

260
260
300
360
420

460
540
600
660
720

745
611
639
628
866

874
860
859
859
811

813
805
786 
780
756

19,089 15
616
874
280
1.28
1.47

1973 TOTAL
1974 TOTAL

723
706
679
649
618

619
614
574
562
568

553
532
526
504
493

483
479
460
452
452

493
463
468
470
473

472
459
4«9 
449
433

,897
530
723
433
1.10
1.22

145,580
170,060

437
431
425
416
405

400
397
390
378
371

367
355
347
339
332

327
320
313
306
300

297
292
264
277
276

273
274
272
267
262
257 

10,387
335
437
257
.69
.60

MEAN
MEAN

254
251
248
246
243

240
238
235
233
230

228
225
223
221
219

217
215
213
210
209

207
205
203
200
200

198
197
195
193
191
190 

6,777
219
254
190
.45
.52

399 MAX
466 MAX

189
168
166
183
181

176
176
173
173
170

172
168
167
165
169

166
165
162
159
156

153
150
14B
147
146

146
141
139

4,616
165
169
139
.34
.36

874
1,460

139
137
140
143
143

141
136
133
132
131

129
126
125
126
133

136
139
140
140
139

140
139
138
137
137

135
133
132
133
1 £1 A1 18
146 

4,226
136
148
125
,28
.33

MIN 76
MIN 103

152
158
157
153
152

ISO
148
146
146
144

144
175
169
194
204

222
242
271
303
361

451
527
569
616
704

740
779
806 
626
A 1OO 3 T

10,672
356
839
144
.74
.82

CFSM .83
CFSM .96

863
925
891
922
910

921
932
915
906
912

990
1,020
1,100
If 160
1,230

1,270
1,280
1,310
1,330
1,320

1,330
1,340
1,320
1,340
1,340

1,350
1,340
1,340 
1.300
1,320
1.340

35,767
1,154
1,350

663
2.39
2.75

IN 11
IN 13

1,340
1,340
1,340
1*370
1,400

1,400
1,460
1,450
1,450
1,450

1,420
1,410
1,410
1,390
1,360

1,320
1,310
1,290
1,250
1,230

1,180
1,130
1,100
1,060
1,020

965
953
913 
855
805

37,391
1,246
1,460

605
2.58
2.88

.21

.10

801
793
769
739
737

720
708
678
650
643

607
561
529
491
473

471
479
444
441
426

420
401
395
392
358

329
293
266 
253
251
245

15,763
506
801
245
1.05
1.21

244
228
214
209
208

206
203
196
195
167

164
160
160
169
177

161
155
150
155
151

156
140
139
151
162

158
U7
156
146
1 SB130
133

5,358
173
244
133
.36
.41

137
129
127
127
127

123
lie
106
113
124

173
167
169
172
157

166
160
162
146
ISO

139
141
1«9
132
131

132
115
115 
123
103

4,135
136
173
103
.29
.32

NOTE.--No gage-height record Jan. 2 to Feb. 3.
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05129400 Rainy Lake near Fort Frances, Ontario 

(International gaging station)

LOCATION.--Lat 48°38'30", long 93°20'00", at Five Mile dock, approximately 5 mi (8 km) northeast of town of 
Fort Frances.

PERIOD OF RECORD.--January 1910 to September 1917 and October 1934 to current year in reports of Geological 
Survey. August 1911 to September 1974 in reports of Water Survey of Canada, Inland Waters Branch. Prior 
to October 1949, published "as "at Ranier, Minn.", and as "at Fort Frances, Ontario" October 1949 to 
September 1964.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level (United States and Canadian Boundary Survey). 
January 1910 to December 1949, nonrecording gage 3 mi (5 km) northeast at Ranier, Minn., at same datum. 
January 1950 to October 1964, water-stage recorder on Government dock at Pither's Point at Fort Frances and 
supplementary gage in town pumping station, 0.5 mi (0.8 km) south, used during winter months, at same datum.

EXTREMES.--Current year: Maximum elevation, 1,109.61 ft (338.209 m) June 15; minimum, 1,104.60 ft (336.682 m) 
Apr. 10.

Period of record: Maximum elevation observed, 1,112.97 ft (339.233 m) July 5, 1950; minimum observed, 
1,101.26 ft (335.664 m) Apr. 17, 1923, Apr. 2, 1930.

COOPERATION.--This station is maintained by Canada under agreement with the United States. 

MONTHEND ELEVATION, IN FEET, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

Oct. 31 .............. 7.63 Feb. 28 .............. 5.67 June 30 .............. 9.18
Nov. 30 .............. 7.51 Mar. 31 .............. 4.71 July 31 .............. 7.36
Dec. 31 .............. 6.90 Apr. 30 .............. 6.23 Aug. 31 .............. 7.74
Jan. 31 .............. 6.35 May 31 .............. 8.22 Sept.30 .............. 7.62

NOTE.--Add 1,100 ft to obtain elevation above mean sea level. Elevations other than those shown are 
available.
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05130500 Sturgeon River near Chisholm, Minn.

LOCATION.--Lat 47 0 40'25", long 92e 54'00", in NEW* sec.20, T.60 N., R.20 W., St. Louis County, on left bank 
1,000 ft (305 m) upstream from highway bridge, 0.6 mi (1.0 km) downstream from East Branch Sturgeon River, 
and 11.5 mi (18.5 km) north of Chisholm.

DRAINAGE AREA.--187 mi 2 (484 km 2 ).

PERIOD OF RECORD.--August 1942 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,306.7 ft (398.282 m) above mean sea level, datum of 1929. Prior 
to Aug. 24, 1944, nonrecording gage at site 1,000 ft (305 m) downstream at different datum.

AVERAGE DISCHARGE.--32 years, 126 ft j /s (3.568 mj /s), 9.15 in/yr (232 mm/yr).

EXTREMES.--Current year: Maximum discharge, 1,460 ft j /s (41.3 mj /s) Oct. 12 (gage height, 4.56 ft or 1.390 m); 
minimum daily, 18 ft j /s (0.51 m j /s) Feb. 22 to Mar. 4; minimum gage height, 0.60 ft (0.183 m) Jan. 13-16.

Period of record: Maximum discharge, 3,630 ft } /s (103 m j /s) May 7, 1950 (gage height, 6.41 ft or 1.954 m), 
from rating curve extended above 1,600 ft j /s (45.3 m'/s) on basis of slope-area measurement of peak flow; 
minimum daily, 6.0 ft j /s (0.17 m j /s) Feb. 18-27, 1944; minimum gage height, 0.08 ft (0.024 m) Jan. 28 to 
Feb. 1, 1963.

REMARKS.--Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 1438: 1946.

DAY OCI

DiSCHAHGfc, IN CUBIC 1-tfcT PtR SECOND, wATEH VEAH OCTOtfEK 1973 TO StPTE"dtR 1974 

MOV UtC JAN f>EB HAH APtt HAY JUN JUL

DATE

10-12 
4-22

TIME

1900
2300

PEAK DISCHARGE (BASE, 500 FTJ /S) 

G. H. DISCHARGE DATE TIME 6. H.

4.56
4.22

1,460
1,250

5-14
6-09

2130
0300

3.57
3.90

DISCHARGE

874
1,060

AUb StP

1
2
3
it
5

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YH
WTR YH

93
69
67
66
6u

62
61
81
105
472

661
1,390
1,360
1,160

900

662
522
419
346
296

260
237
220
208
190

166
166
167
* u t 1 0?

179

11,439 It
369

1*390
61

1 ,97
2.26

1973 TOTAL
1974 TOTAL

169
165
161
153
147

151
126
113
114
112

113
117
121
123
119

116
122
113
109
111

156
198
197
197
161

166
163
149 
140
130

,256
142
196
109
.76
.65

50,560
65,616

120
115
110
100
92

86
62
78
74
72

70
70
70
70
70

69
68
66
64
62

61
59
58
56
54

52
50
47 
45
42
40 

2,172
70.1
120
40
.37
.43

MEAN
MEAN

36
34
32
30
26

26
24
23
22
21

20
20
19
19
19

19
19
19
19
19

19
19
19
19
19

19
19
19 
19
19
19 

677
21.8

36
19

.12

.13

139 MAX
180 MAX

19
19
19
19
19

19
19
19
19
19

19
19
19
19
19

19
19
19
19
19

19
18
18
18
16

16
18
16

525
18.8

19
18

.10

.10

1,390 MIN
1,390 MIN

16
16
16
18
19

19
19
19
19
19

19
19
19
19
19

20
20
20
20
20

20
20
20
19
19

19
19
19
19
19
19 

593
19.1

20
18

.10

.12

19
18

19
19
19
19
19

20
20
21
22
23

40
96

200
290
400

560
760
642
061
911

1,070
1,210
1*210
1,050

851

691
609
573
546
521

13,496
450

1,210
19

2.41
2.66

CF8M .74
Cr>SM ,96

uou
469
465
452
437

409
377
342
314
296

471
665
752
8<iO
659

626
606
729
622
532

477
470
439
416
396

366
335
316
303

343

15,310
49«
859
296

2.60
3.05

IN 10.06
IN 13.05

359
346
319
320
326

511
B9U

1,000
1,040

V30

/6«
635
531
450
396

362
334
313
266
264

244
220
213
196
102

160
156
144 
135
128

12,100
406

1,040
128

2.17
2.42

121
114
109
107
103

97
92
05
80
05

61
76
70
66
60

57
50
55
54
52

60
72
72
70
66

60
55
50
48
46
44 

2,265*
73,1
121
44

.39

.45

40
51
49
47
45

43
41
39
37
30

42
44
45
40
43

41
40
39
37
36

36
37
36
36
41

45
44
45 
50
52
54

1,321
42.6

54
36

.23

.26

53
50
40
46
44

42
42
44
47
40

56
55
54
52
50

48
46
45
43
43

43
43
42
42
43

43
42
42 
42
44

1,382
46.1

56
42
.25
.27
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05131000 Dark River near Chisholu, Minn.

LOCATION.--Lat 47°41'27", long 92°49'15", in SWVSWV sec.12, T.60 N., R.20 W., St. Louis County, on right bank 
50 ft (15 m) downstream from remains of abandoned highway bridge, 3.5 mi (5.6 km) upstream from mouth, and 
12.2 mi (19.6 km) northeast of Chisholm.

DRAINAGE AREA.--50.6 mi 3 (131.1 km 2 ) of which 13.5 mi 2 (35.0 km2 ), since October 1972, has been contained in 
tailing ponds and probably is noncontributing.

PERIOD OF RECORD.--August 1942 to September 1961, October 1965 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,316.8 ft (401.361 m) above mea sea level, datum of 1929 (sur 
veyed by Topographic Division). Prior to Aug. 24, 1944, nonrecording gage at site 59 ft (15 m) upstream at 
same datum.

AVERAGE DISCHARGE.--28 years, 37.9 ft 3 /s (1.07.3 m»/s), 10.17 in/yr (258 mm/yr).

EXTREMES.--Current year: Maximum discharge, 238 ft 3 /s (6.74 m»/s) Oct. 12 (gage height, 3.78 ft or 1.152 m); 
minimum daily, 11 £t 3 /s (0.31 m 3 /s) Jan. 1-20; minimum gage height, 1.53 ft (0.466 m) March 10, 11.

Period of record: Maximum discharge, 1,170 ft3 /s (33.1 mj/s) May 7, 1950 (gage height, 7.10 ft or 
2.164 m); minimum, 0.3 ft 3 /s (0.008 mf/s) Aug. 3, 1956; minimum gage height, 0.87 ft (0.265 m) Mar. 22, 23, 
1949, Aug. 16, 17, 1961.

REMARKS.--Records fair except those for period of no gage-height record, which are poor.

COOPERATION.--Records for current water year computed by U.S. Steel Corporation and reviewed by Geological Survey.

REVISIONS (WATER YEARSJ.--WSP 1508: 1943(M), 1947-48(M), 1950.

D1SCHAR6E, IN CUBIC FEET PER SECOND, MATE* YEAR OCTOBER 1973 TO SEPTEMBER 1970

DAY OCT NOV DEC JAM FEB MAR APR HAY JUN JUL AUG SEP

1
2
3
a
5

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
20
25

26
27
26
29
30
31

TOTAC
MEAN
MAX
MIN
CF8M
IN.

CAC VR
WTR VR

20
23
22
21
20

19
19
16
06

166

1T7
23tt
220
190
156

12*
107
90
79
70

*3
57
52
48
07

06
«7
06
00
03

2,367
76.0
230
18

1.51
1.70

1973 TOTAC
1970 TOTAL

«3
02
01
38
3«

32
31
30
26
27

26
26
26
26
26

26
25
25
20
26

07
00
03
03
01

39
37
30
32
30

992
33.1

47
20
.65
.73

13,610
10,109

29
28
26
23
21

20
19
19
19
16

16
17
15
15
IS

14
14
14
10
12

12
13
13
13
13

13
13
14
13
13
12 

512
16.5

29
12

.33

.38

MEAN
MEAN

11
11
11
11
11

11
11
11
11
11

11
11
11
11
11

11
11
11
11
11

12
12
12
12
13

13
13
13
14
14
14 

362
11.7

14
11

.23

.27

37.8 MAX
38.8 MAX

14
14
15
IS
IS

15
IS
15
IS
15

15
15
IS
15
15

IS
14
14
14
14

14
14
14
14
14

14
14
14

006
14. 5

IS
14

.29

.30

234 MIN
234 MIN

15
15
IS
16
16

17
15
IS
IS
14

14
14
14
14
14

14
14
14
14
10

14
13
13
13
13

13
13
13 
13
13
13 •- 

437 2
14.1

17
13

.28

.32

1 1 CFSM
11 CF8M

13
13
13
13
14

14
14
14
17
20

23
SO
60
75

100

108
120
121
121
147

161
173
181
171
148

126
120
112 
103
99

,464
62.1
161
13

1.62
1.81

.75

.77

92
91
93
69
85

80
71
66
60
S8

108
125
130
150
159

146
136
124
110
98

101
106
101
96
89

61
77
71
60
63
73

2,993
96.5
159
SB

1.91
2.20

IN 10.15
IN 10.00

70
66
60
70
68

96
130
120
125
120

106
90
63
73
69

60
61
56
55
50

06
01
38
36
33

31
28
26
20
23

1,974
65.8
130
23

1.30
1.4S

22
21
21
21
19

19
19
16
18
17

16
15
15
15
14

14
15
15
IS
16

20
22
21
20
19

16
17
15 
15
15
15

502
17.5

22
14

.35

.40

IS
19
18
17
17

17
16
15
14
IS

16
16
18
25
20

17
16
IS
IS
15

16
17
17
18
20

22
21
20 
22
23
24

556
18.0

25
14

.36

.41

22
21
20
19
16

17
17
16
19
19

22
21
21
20
19

19
16
18
16
IS

15
15
15
15
16

16
17
17 
18
19

542
16.1

22
IS

.36

.40

NOTE.--No gage-height record Jan. 5 to Mar. 3.
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05131500 Little Fork River at Littlefork, Minn.

LOCATION.--Lat 48°23'55", long 93°33'56", in NW?s sec.9, T.68 N., R.25 W., Koochiching County, on left bank 100 ft 
(30 m) downstream from highway bridge at town of Littlefork, 0.3 mi (0.5 km) downstream from bridge on State 
Highway 217, 1.5 mi (2.4 km) upstream from Beaver Creek, and 18 mi (29 km) upstream from mouth.

DRAINAGE AREA.--1.730 mi 2 (4,481 km2 ), approximately.

PERIOD OF RECORD.--June to November 1909, April to November 1910, April 1911 to June 1917, September 1917, 
October 1917 to March 1919 (gage heights only), June 1928 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,073.06 ft (327.069 m) above mean sea level, datum of 1929. 
June 23, 1909, to Mar. 4, 1917, nonrecording gage at same site and datum. Mar. 5 to Sept. 30, 1917, and 
June 22, 1928, to July 20, 1937, nonrecording gage, at site 100 ft (30 m) upstream at same datum. Nonrecord 
ing gage 1.2 mi (1.9 km) upstream at datum 9.0 ft (2.7 m) higher (used as supplementary gage during periods of 
backwater from Rainy River.

AVERAGE DISCHARGE.--51 years (1911-16, 1928-74), 1,045 ft 3 /s (29.59 m 3 /s), 8.20 in/yr (208 mm/yr).

EXTREMES.--Current year: Maximum discharge, 14,700 ft 3 /s (416 m 3 /s) June 8 (gage height, 28.13 ft or 8.574 m); 
minimum daily discharge, 118 ft 3 /s (3.34 m 3 /s) Jan. 27-29. Minimum gage height, 5.97 ft (1.820 m) Aug. 10.

Period of record: Maximum discharge, 25,000 ft 3 /s (708 m 3 /s) Apr. 18, 1916, May 11, 1950 (gage height, 
37.00 ft or 11.278 m) ; minimum observed 21 ft 3 /s (0.59 m 3 /s) Aug. 26, 27, 1936.

REMARKS.--Records good except those for winter periods, which are fair.

REVISIONS (WATER YEARS).--WSP 955: Drainage area. WSP 1508: 1913, 1916, 1928-32, 1934. Revised figures of 
discharge, in cubic feet per second, for the water year 1963, superseding those published in WRD MINN 1963, 
and WSP 1913 are given herewith:

Date Discharge Date Discharge Date Discharge Date Discharge

Jan. 12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

103
100
96
94
91
88
85
83
79
77
74
70
66
63
60
58
55
53

Jan. 30
31

Feb. 1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

51
49
46
44
42
40
38
38
38
38
39
39
39
40
40
41
41
42

Feb. 17
18
19
20
21
22
23
24
25
26
27
28 

Mar. 1
2
3
4
5
6

42
43
43
44
44
45
45
45
46
46
47
48
48
49
50
50
50
51

Mar.

10
11
12
13
14
15
16
17
18
19
20
21

52
53
53
54
55
55
56
57
58
60
61
62
63
66
68

Month

Jan. 1963.
Feb. 1963.
Mar. 1963.

WATER YR 1963...

Cfs-days

2,718
1,183
2,468

286,435

Maximum

118
48

275

7,600

Minimum

49
38
48

38

Mean

87.7
42.2
79.6

785

Per square 
mile

.05 

.02 

.05

.45

Runoff in 
inches

.06 

.03 

.05

6.16
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05131500 Little Fork River at Littlefork, Minn.--(Continued)

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG

97

SEP

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
16
I*
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAU YR
WTR YR

992
671
774
694
641

603
570
537
529
622

1,960
4,190
5,600
6,110
5,960

5,360
4,470
3,640
3,040
2,590

2,230
1,930
1,710
1,530
1,130

1,310
1,210
1,140 
1,090
1,070
1,020

65,663 2
2,125
6,110

S29
1.23
1.42

1973 TOTAL
1974 TOTAL

960
919
665
640
769

760
715
655
620
565

560
540
515
500
465

465
490
510
530
596

676
616

1,170
1,550
1,560

1,400
1,200
1,000 
900
600

4,015
801

1,560
465
.46
.52

337,365
560,916

700
600
550
500
450

400
370
350
330
310

290
270
260
250
235

225
220
215
210
205

200
195
190
190
165

160
160
175
170
165
160

6,930
266
700
160
.17
.19

MEAN
MEAN

155
150
145
140
135

130
125
120
120
120

120
120
120
120
120

120
120
120
120
120

120
120
120
120
120

119
lie
lie
lie
119 
120

3,652
124
155
118
.07
,06

924
1,537

121
123
124
126
126

129
130
132
133
134

135
136
137
136
139

140
140
141
141
142

142
142
143
143
143

144
145
146

3,617
136
146
121
,06
.06

MAX 6,110
MAX 14,300

147
147
146
146
146

149
149
150
151
152

153
156
157
159
160

161
162
163
165
167

166
166
169
169
170

170
170
170
170
170
170 

4,956
160
170
147
.09
.11

MIN
MIN

170
170
170
170
170

170
170
175
160
200

220
260
450
600

1,400

2,500
4,500
5,600
7,000
7,600

6,610
9,060
10,100
9,900
6,710

7,360
6,390
6,950
6,470
5,900

111,945
3,732
10,100

170
2.16
2.41

103 CFSM
116 CFSM

5,300
4,630
4,560
4,460
4,290

4,000
3,660
3,320
3,000
2,730

3,020
5,340
7,750
6,420
9,110

9,560
9,190
6,150
6,900
5,620

4,990
4,350
3,930
3,780
3,690

3,490
3,240
3,060
3,110
3,060
2,970

153,140
4,940
9,560
2,730
2,66
3,29

,53 IN
,69 IN

3,140
3,330
3,200
3,010
3,130

4,390
10,000
13,900
14,300
11,500

6,640
6,690
5,730
4,000
4,090

3,590
3,230
2,960
2,760
2,570

2,410
2,270
2,130
1,990
1,860

1,770
1,670
1,560
1,510
1,430

133,620
4,461
14,300
1,430
2.56
2.66

7.25
12.00

1,360
1,340
1,360
1,520
1,670

,630
,540
,430
,290
,190

,100
,030
964
901
645

732
663
641
493
369

350
335
321
313
324

322
300
276 
253
236
224 

25,364
616

1,670
224
.47
.55

216
209
200
198
193

196
198
166
176
177

193
201
196
160
192

219
295
310
317
716

505
479
465
436
412

369
366
405
452
473 
506

9,662
312
716
176
.18
.21

537
536
506
459
414

364
326
300
2/6
262

269
604

1,210
1,260
1,150

964
795
664
602
527

463
409
374
357
342

333
319
303
294
291

15,534
516

1,260
262
.30
.33
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05132000 Big Fork River at Big Falls, Minn.

LOCATION.--Lat 48°11'45", long 93°48'25", in sec.35, T.155 N., R.25 W., Koochiching County, on left bank at 
village of Big Falls, 700 ft (213 m) downstream from falls, 0.3 mi (0.5 km) downstream from bridge on U.S. 
Highway 71, and 4.8 mi (7.7 km) upstream from Sturgeon River.

DRAINAGE AREA.--1,460 mi 2 (3,780 km 2 ), approximately.

PERIOD OF RECORD.--August to November 1909, April to November 1910, April 1911 to September 1912 (gage heights 
and discharge measurements only), June 1928 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,144.71 ft (348.908 m) above mean sea level, datum of 1929. 
Prior to June 10, 1911, nonrecording gage at railroad bridge about 0.4 mi (0.6 km) upstream at different 
datum. June 10, 1911, to Sept. 30, 1912, and June 22,1928, to Dec. 17, 1937, nonrecording gage at site 
200 ft (61 m) upstream at same datum.

AVERAGE DISCHARGE.--46 years (1928-1974), 697 ft 3 /s (19.74 m 3 /s), 6.48 in/yr (165 mm/yr).

EXTREMES.--Current year: Maximum discharge, 9,010 ftVs (255 m3 /s) June 8 (gage height, 12.15 ft or 3.703 m); 
minimum daily, 104 ft 3 /s (2.95 m3 /s) Jan. 28 to Feb. 5, minimum gage height, 3.20 ft (0.975 m) Aug. 9.

Period of record: Maximum discharge, 14,800 ft 3 /s (419 m3 /s) May 8, 9, 1950; maximum gage height, 
17.08 ft (5.206 m) May 8, 1950; minimum discharge recorded, 7 ft 3 /s (0.20 m3 /s) Aug. 7, 1939.

REMARKS.--Records fair. Prior to 1971, a powerplant, located 0.3 mi (0.5 km) upstream, caused some diurnal
fluctuation at low flows. Water-quality records for the current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1308: 1935(MX.

DAY OCT

DISCHARGE, IN CUBIC FtET PER SECOND, WATER YEAR OCTOBER 1973 TO StPTEMBtR 1974

NOV DEC JAN FEb MAR APR MAY JUN JUL AUG StP

1
2
I
4
5

6
7
e
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
MZN
'CPSM
IN,

CAL YR
HTR YR

666
791
732
664
644

613
594
572
577
916

1*330
2,040
2,460
2,520
2,530

2,320
1,960
1*710
,520
,360

,270
,190
,120
,070
,040

991
956
926
AO 1OVi

663

37,967 20
1*225
2,530

572
,64
.97

1973 TOTAL
1974 TOTAL

626
824
603
773
712

561
452
464
557
565

566
664
716
706
661

664
627
587
550
539

622
785
620
777
610

622
835
600 
750
650

»534 11
664
635
452
.47
.52

217*974
366,535

560
500
460
460
440

430
420
410
405
400

360
370
365
360
355

350
350
350
345
340

340
335
330
330
325

320
320
315 
305
290
260 

,540
372
560
260
.25
.29

MEAN
MEAN

220
160
160
150
145

140
136
136
134
132

130
126
125
123
120

118
117
116
114
112

110
109
106
106
107

106
105
104 
104
104
104 

3,907
126
220
104
.09
.10

597
1*004

104
104
104
104
104

105
105
105
105
105

106
107
106
109
110

113
115
117
120
122

124
127
130
134
136

140
141
142

3*246
116
142
104
.06
.06

MAX 2,530
MAX 6,570

144
146
147
149
150

152
154
156
156
160

161
163
164
165
166

166
169
170
170
170

170
170
169
169
169

169
169
169
1 JtQ10*
1 JtO1O1P

169

5,043
163
170
144
.11
.13

MIN 135
MIN 104

169
169
170
170
172

175
160
165
190
205

235
300
400
600
900

1*500
2,500
3*500
4,300
4,640

5,490
4,960
4,630
4,320
3,960

3,560
3,330
3,720 
3,620
3,430

*»•»*• 

61,060
2,063
5,490

169
1.41
1.56

CF6M
CFSM

3,260
3,050
2*920
2*790
2,760

2,660
2,460
2*270
2,120
2,020

2,440
3,670
4,430
4,710
5,170

5*100
4,740
4,290
3*600
3*350

3*030
2,650
2,720
2*620
2,470

2,310
2*150
2*300 
2*370
2*250
2*320 

95,620
3,065
5,170
2,020
2.11
2,44

.41 IN

.69 IN

2,370
2*260
2,140
2,150
2,260

3,560
6,530
6,430
6,570
7*140

5,«00
4*630
3*910
3,250
2*760

2*450
2*200
2*000
1»«40
1*660

1*520
1*390
1*260
1*140
1*040

957
876
817 
751
JL aa OV O

66*701
2*690
B,570

696
1.96
2.21

5.55
9.34

646
610
606
763
756

706
656
590
532
497

464
425
396
362
347

337
334
322
313
305

302
302
293
264
273

260
246
237 
229
220
215 

12,656
415
783
215
.26
.33

214
210
213
203
193

190
166
162
161
169

220
249
262
300
326

S03
699
763
766
677

626
579
530
497
503

492
475
469
no fi•40V
511
533

12,445
401
766
161
.27
.32

541
533
509
463
450

420
400
366
365
405

466
700
602
732
671

620
570
530
499
469

445
430
419
419
423

420
416
415 
419
417

14,794
493
602
365
.34
.38
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05133500 Rainy River at Manitou Rapids, Minn. 

(International gaging station)

LOCATION.--Lat 48°38'04", long 93°54'47", in sec.36, T.160 N., R.26 W., Koochiching County, on left bank at 
Manitou Rapids, 3.5 mi (5.6 km) east of Manitou Post Office and 4 mi (6 km) west of Indus.

DRAINAGE AREA.--19,400 mi 2 (50,246 km 2 ), approximately.

PERIOD OF RECORD.--July 1928 to current year. Monthly discharge only for some periods, published in WSP 1308. 
October 1911 to October 1924 (gage heights only) at site near Birchdale in files of Corps of Engineers. 
Published as "near Birchdale" 1932-34.

GAGE.--Water-stage recorder. Datum of gage is 1,062.48 ft (323.844 m) above mean sea level, datum of 1929.
Prior to Nov. 10, 1934, nonrecording gage at site near Birchdale 7 mi (11 km) downstream at different datum.

AVERAGE DISCHARGE.--46 years, 12,910 ft 3 /s (365.6 m j /s), 9.03 in/yr (229 mm/yr).

year: Maximum discharge, 61,600 ft j /s (1,740 m j /s) June 10 (gage height, 19.04 ft or 5.803 m, 
mark); minimum, 5,600 ft s /s (159 m^/s) Aug. 16_(gage height, 2.99 ft or 0.911 m).

EXTREMES.- - Current
from high-water ma.nvj, m.u.^,uu,u , .,,«>,„ ^ ^ , „ v ^», .„ , „, .._e . -. vo-e- ---„---, -.. .

Period of record: Maximum discharge, 71,600 ft j /s (2,030 m j /s) May 12, 1950 (gage height, 21.04 ft or 
6.413 m); minimum daily, 928 ft j /s (26.3 m j /s) Dec. 26, 1929.

REMARKS.--Records excellent except those for winter periods, and those for period of no gage-height record,
which are fair. Diurnal fluctuation caused by powerplant at International Falls. Some regulation at low and 
medium flows by Rainy and Namakan Lakes.

COOPERATION.--This station is maintained by the United States under agreement with Canada.

DAY

DISCHARGE, IN CU8IC PER SECOND, WATER YEAR OCTOBER 197S TO SEPTEMBER 197*1

OCT NQV DEC JAN FE6 MAR APR MAY JUN JUL AUG

NOTE.--No gage-height record June 4-11. 

M Expressed in thousands.

SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YH
WTR YR

16,400 23,100
16,100 22,600
15,900 22,500
15,700 22,400
15,600 22,000

15,500 20,400
15,400 17,800
15*300 16,700
15,300 14,600
15,300 13,100

16,000 13,100
19,500 13,200
25,100 13,400
28,300 13,400
28,900 13,500

26,700 13,300
27,100 13,200
25,700 13,100
25,300 13,200
25,800 13,000

25,700 13,300
25,200 14,600
24,700 15,500
24,400 16,900
24,900 17,700

25,100 18,600
24,900 19,700
24,700 19,500
24,500 19,500
24,300 19,300

679,300 502,400
21,910 16,750
28,900 23,100
15,300 13,000

1.13 .86
1.30 .96

1973 TOTAL 4,171,
1974 TOTAL 6,669,

19,200
19,100
19,100
18,700
18,900

16,800
16,700
18,700
16,600
16,600

16,600
16,500
16,500
16,500
15,000

14,700
14,600
13,200
I2,aoo
12,600

12,600
12,700
12,600
12,800
12,500

10,900
12.500
12,500
12,400
12,400

12,100
12,200
12,200
12,200
12,200

12,300
12,300
12,300
12,300
12,300

12,200
12,200
12,100
12,100
12,100

12,000
12,000
12,000
1?,000
12,000

12,000
12,000
12,000
12,000
12,000

11,900
11,900
11,900
11,900 
11,900
4 * o ft n12,400 n » o v « 

474,700 374,000
15,310
19,200
10,900

.79

.91

570 MEAN
360 MEAN

12,030
12.300
ll,ttuO

.62

.72

11,430
13,620

11,600
11,600
11,600
11,600
11,600

11,600
11,600
11,600
11,600
11,800

11,700
11,700
11,600
11,600
11,600

11,600
11,600
11,600
11,500
11,400

11,400
11,400
11,400
11,400
11,500

11,500
11,400
ll,40u

325,300
11,620
11,600
11,400

.60

.62

*AX 28
MAX 61

11,400
11,400
11,300
11,300
11,300

11,300
11,300
11,000
11,400
11,500

11,500
11,300
11,100
10,700
10,400

10,500
10,500
10,400
10,600
10,600

10,600
11,300
11,200
11,100
11,000

10,800
10,600
10,500
10,400
10,400
10,400 

339,500
10,950
11,500
10,400

.56

.65

,900 MIN
,000 MIN

10,300
e,3oo
6,720
6,910
7,130

7»030
7,550
7,420
7,040
7,470

7,610
0,400
9,530
10,200
13,600

15,600
17,500
19,700
21,300
25,700

26,100
27,000
27,000
26,700
25,900

25,600
24,600
25,500
26,700 
26,800

490,110
16,340
28,100
6,720

.84

.94

4,720
5,660

26,200
26,000
26,200
27,500
27,500

27,100
26,400
25,500
24,600
24,000

24,600
27,700
32,000
37,900
42,600

45,100
46,100
45,100
43,100
40,900

39,100
37,700
36,600
36,100
35,700

35,300
34,900
35,000
35,300
35,000
35,600 

1,043.4M ]
33,660
46, 100
24,000

1.74
2.00

CFSM .59
CFS« .97

36,100
36,300
36,100
35,600
36,300

37,200
46,400
56,100
60,300
61,000

57,100
50,400
48,700
46,600
44,900

43,500
42,400
41,500
40,600
4U,100

39,500
39,000
36,500
36,000
37,500

37,000
36,400
35,900
35,400
34,900

l,271.9M
42,400
61,000
34,900

2.19
2.44

IN 0
IN 13

34,500
34,300
34,100
34,200
34,400

34,400
34,000
33,600
33,000
32,500

31,900
31,200
30,600
29,900
29,500

20,400
27,600
27,200
24,700
22,100

20,900
20,500
16,400
13,200
12,400

11,900
11,000
11,800
11,800 
11,100
10,600 

774,500
24,960
34,500
10,600

1.29
1,49

.00

.17

9,000
9,130
e,eoo
8,970
6,840

6,760
8,330
6,070
7,220
6,500

6,030
5,860
5,950
5,850
5,700

5,660
5,720
6,190
6,520
6,820

9,6«0
10,000
9,890
9,640
9,530

10,000
10,200
9,930 

10,500
11,200
11,700 

258,950
6,353
11,700
5,660

.03

.50

11,900
12,000
11,900
11,600
11,500

11,300
11,100
11,000
11,000
10,800

10,700
10,700
11,100
11,900
12,100

11,900
11,600
11,500
11,400
11,200

11,000
10,800
10,700
10,600
10,700

10,600
10,600
10,600 
10,500
10,600

334,900
11,160
12,100
10,500

.58
,64
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05134200 Rapid River near Baudette, Minn.

LOCATION.--Lat 48°32'10", long 94°33'45", in NE* sec.l, T.158 N., R.31 W., Lake of the Woods County, on left 
bank 20 ft (6 m) upstream from bridge on State Highway 72, 1.2 mi (1.9 km) downstream from North Branch 
Rapid River, and 12 mi (19 km) south of Baudette.

DRAINAGE AREA.--543 mi 2 (1,406 km2 ).

PERIOD OF RECORD.--October 1956 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,093.92 ft (333.427 m) above mean sea level, datum of 1929 
(Minnesota Highway Department bench mark).

AVERAGE DISCHARGE.--18 years, 340 ft»/s (9.629 m3 /s), 8.50 in/yr (216 mm/yr).

EXTREMES.--Current year: Maximum discharge, 3,660 ft 3 /s (104 m3 /s) Apr. 17 (gage height, 13.73 ft or 
4.185 m); minimum, 2.9 ft 3 .s (0.082 m3 /s) Aug. 10 (gage height, 1.56 ft or 0.475 m).

Period of record: Maximum discharge, 5,500 ft 3 /s (156 mf/s) Apr. 14, 1969 (gage height, 17.86 ft or 
5.444 m); minimum, 0.1 ft 3 /s (0.003 mf/s) Aug. 13, 1961 (gage height, 1.18 ft or 0.360 m).

Flood of May 11, 1950, reached a stage of 21.1 ft (6.431 m) , from information by local residents and 
Minnesota Highway Department (discharge, about 7,000 ft 3 /s or 198 m3 /s).

REMARKS.--Records good except those for winter months, which are fair.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUC SEP

1
I
*
4
5

6
7
e
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
NIIN

CFSw
IN.

CAt V«
rtTH YH

1*260
1*120

998
914
627

7«5
6B«
642
652
605

966
1.580
,640
,72C
,490

*300
*140
,010
909
832

769
716
673
637
612

587
575
562
54u
520

26,131 6
907

1,8«0
49fc

1.67
lt«3

|973 TOTAL
1974 TOTAL

U7B
458
435
405
304

290
280
280
270
265

260
250
240
235
215

200
190
170
160
135

1UO
IbO
165
160
150

IttO
130
120
110
100

,865
230
478
100
.<i2
."7

9S,869
176,01b

95
87
81
76
71

66
63
60
57
55

5<l
52
51
«9
47

46
44
42
00
38

36
34
33
32
31

30
29
28 
27
26
25

1,507
46,6

95
25
.09
.10

.6 MfcAN

.t> MEAN

24
23
22
21
20

19
18
17
16
16

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15

511
16.5

24
15

.03

.00

263 MAX
tt62 MAX

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
IS

15
15
15
15
15

15
15
15

420
15.0

15
15

.03

.03

1,640
3,360

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
14
14
14
l<i

14
14
14 
14
14
14

455
14,7

15
14

.03

.03

MIN 5.3
MIN 3.2

14
14
14
14
14

14
l<i
15
17
20

30
150
430

1,000
2,000

2,500
3,360
3,060
2,560
2,340

2,520
2,950
2,770
2,600
2,360

2,130
1,960
2,320 
2,480
2,410

42,100
1,403
3,360

14
2.56
2.66

CFSH
CFSn

2,210
2,110
2,080
,960
,860

,760
,600
,470
,350
,250

1,660
2,340
2,450
2,720
3,030

2,890
2,680
2,420
2,150
2,000

2,030
1,950
,790
,670
.550

,420
,310
,370 
,510
,460
,370 

59,420
1,917
3,030
1,250
3.53
4.07

.48 IN

.89 IN

1,290
1,180
1,070

987
1,010

1,520
2,110
2,450
2,360
1,990

1,650
1,380
1,190
1,030

924

822
737
662
589
524

480
439
391
343
300

265
234
211 
i nolOf

163

28,490
950

2,450
163

1,75
1.95

6.57
12.06

144
126
113
104
99

87
80
64
86
142

128
103
93
97
82

66
S2
41
35
29

22
15
11
9.8
8.3

6.9
6.8
5.3
4 7» '

4.2
3 D.0

1,888.8
60.9
144
3.8
.11
.13

4.0
4.1
4.1
4.1
«.2

5.6
4.4
3.5
3.2
4.8

10
9.8

71
92
99

137
177
178
161
150

147
159
164
162
158

162
182
193 
206
230
250

3,139.8
101
250
3.2
.19
.22

252
237
214
190
172

151
135
125
116
108

104
117
121
112
101

95
68
79
69
63

56
51
47
4S
44

44
39
35 
31
28

3,069
102
252
28

.19

.21
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05139500 West Branch Warroad River near Warroad, Minn.

101

LOCATION.--Lat 48°52'00", long 95°21'20", in SE%NE% sec.12, T.162 N., R.37 W., Roseau County, on downstream 
handrail of bridge near center of span, 0.5 mi (0.8 km) upstream from Bulldog Run and 2.5 mi (4.0 km) south 
of Warroad.

DRAINAGE AREA.--110 mi 2 (285 km 2 ), approximately

PERIOD OF RECORD.--March 1946 to current year. Prior to October 1971, published as Warroad River near Warroad. 
Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Nonrecording gage read daily, and crest-stage gage. Datum of gage is 1,070.74 ft (326.362 m) above mean 
sea level, datum of 1929 levels by Stanley Johnson, consulting engineer and instructor at University of North 
Dakota).

AVERAGE DISCHARGE.--28 years, 44.2 ft 3 /s (1.252 m j /s), 5.46 in/yr (139 mm/yr).

EXTREMES.--Current year: Maximum discharge, 756 ft j /s (21.4 m 3 /s) Apr. 22 (gage height, 8.00 ft or 2.438 m); 
minimum, 0.02 ftVs (0.001 m j /s); Aug. 9 (gage height, 1.70 ft (0.518 m).

Period of record: Maximum discharge, 1,780 ft j /s (50.4 m j /s) Apr. 15, 1965 (gage height, 9.95 ft or 
3.033 m); no flow at times.

REMARKS.--Records fair.

REVISIONS (WATER YEARS).--WSP 1308: 1949(M). WSP 1508: 1947(M).

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1970 

NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP

1
2
3
4
S

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
CFSH
IN.

CAL YR
HTR YR

142
119
81
67
60

55
49
4«
45
48

46
49
67
00
94

87
69
60
52
49

47
44
40
39
39

36
J7
35
34
33

1*760
57.4
142
31
.52
,60

1973 TOTAL
1974 TOTAL

30
30
29
29
27

25
23
21
19
16

16
15
15
14
14

14
14
14
14
14

13
13
13
13
12

12
12
11
10 
10

514
17.1

30
10

.16

.17

5,464
23,065

9.3
8.9
8.4
8.0
7.6

7.3
7.0
6.6
6.5
6.3

6.2
6.0
5.6
5.6
5.4

5.2
5.0
4.6
4.7
4.4

4.2
4.1
4.0
3.6
3.7

3.5
3.4
3.3
3.3
3.2
3.1

166.0
5.45
9.3
3.1
.05
.06

.50 MEAN

.50 MEAN

3.0
3.0
2.9
2.9
2.6

2.8
2.8
2.6
2.0
2.6

2.6
2.6
2.6
2.6
2.6

2.6
2.0
2,8
2.6
2.6

2.6
2.6
2.6
2.6
2.6

2.7
2.7
2,7
2.7
2 jL

.ft

2.6

66.6
2.79
3.0
2.6
.03
.03

15.0
63.2

2.6
2.6
2.6
2.6
2.6

2.5
2.5
2.5
2.5
2.5

2.5
2,5
2.4
2.4
2.4

2.4
2.4
2.4
2.4
2.4

2.4
2.4
2,4
2.4
2.4

2.4
2.4
2.4

68.9
2.46
2.6
2.4
.02
.02

MAX 156
MAX 716

2.4
2.4
2.4
2.4
2.4

2.4
2.4
2.4
2.3
2,3

2,3
2.3
2.3
2.3
2.3

2.3
2.2
2,2
2.2
2.2

2.2
2.2
2.2
2,
2.

2.
2.
2.
2.
2.
2.

69.8 7,
2.25
2.4
2,1
.02
.02

MIN 0
MIN ,02

2.1
2.2
2.2
2.3
2.4

2.6
2.7
2,9
3.4
3.9

4.9
6.4

30
92

200

420
510
534
477
430

575
716
679
596
522

450
366
336
264
3 JL /ICO**

525.0
251
716
2.1

2.26
2.54

CF8M
CFSM

230
223
210
204
176

167
150
152
123
118

111
187
372
525
600

600
540
477
407
359

262
254
239
220
164

176
166
152 
193
235
213

8,255
266
600
111

2.42
2.79

.14 IN

.57 IN

173
164
153
116
119

138
169
160
169
129

97
64
69
60
49

47
42
40
34
32

26
29
24
17
15

13
9.9
6.0
6.4 
6.5

2,216.6
74.0
160
6.4
.67
.75

1.85
7.81

6.6
6.1
5.4
4.9
4.9

4.7
6.2

11
9.6

13

16
16
14
12
11

11
9.0
6.4
4.7
3.5

3.9
3.0
2.9
2.4
1.9

1.4
.69
.64 
.54
.33
.27

197.97
6.39

16
.27
.06
.07

.21

.10

.16

.14

.21

.16

.14

.06

.02

.16

.16

.93
6.1

16
16

20
21
22
22
26

46
117
ise
158
149

139
101
94 
93
67
60

1,375.63
44.4
156
.02
.40
.47

74
67
64
52
43

38
34
31
29
27

25
23
22
20
20

19
19
20
20
10

16
16
16
16
14

14
16
15 
17
10

625
27,5

74
14

.25

.28
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05140000 Bulldog Run near Warroad, Minn.

LOCATION.--Lat 48°51'30", long 95°20'20", in SE*t sec.7, T.162 N. f R.36 W., Roseau County, near right bank 5 ft 
(2 m) downstream from culvert on county highway, 0.8 mi (1.3 km) upstream from mouth and 3 mi (5 km) south of 
Warroad.

DRAINAGE AREA.--14.2 mi 2 (36.8 km2 ).

PERIOD OF RECORD.--March 1946 to November 1951, June 1966 to current year.

GAGE.--Nonrecording gage read once daily, and crest-stage gage. Altitude of gage is 1,090 ft (332 m), from 
topographic map.

AVERAGE DISCHARGE.--13 years (1946-51, 1967-74), 3.48 ft 3 /s (0.0986 m3 /s), 3.33 in/yr (85 mm/yr).

EXTREMES.--Current year: Maximum discharge, 3.43 ft 3 /s (9.71 m3 /s) Apr. 14 (gage height, 7.07 ft or 2.155 m); 
no flow for many days.

Period of record: Maximum discharge, 420 ft 3 /s (11.9 m 3 /s) June 10, 1947 (gage height, 6.91 ft or 
2.106 m); maximum gage height, 7.07 ft (2.155 m) Apr. 14, 1974; no flow for many days in most years.

REMARKS.--Records poor.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR NAY JUN JUL AUG SEP

1
2
3
a
5

6
7
8
9

10

11
12
13
1"
15

1*
IT
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,

CAL YR
WTR YR

,T5
,46
,34
.22
.IT

.B

.13

.U

.15

.19

,22
,98

2.1
3,9
2,5

1,5
,82
,60
,45
,32

,25
.20
.20
.18
.19

.IT
,17
,19
.19
.20

18.22
,59
3.9
.11
,oa
.05

19T3 TOTAL
1974 TOTAL

.2"

.24

.26

.22

.22

.19
,19
.20
.18
.16

.16
,15
.15
.15
.13

,09
.09
.05
.05
.06

,06
,06
,09
.11
.11

.12

.12
,10
.10
.05

a. to
,14
.26
,05

,010
.01

81.
1,682.

,oa
.Ott
.03
.03
.02

.02

.02

.02

.02

.02

,02
,02
,02
,01
.01

.01
0
0
0
0

0
0
0
0
0

0
0
0

,35 0 0
,011 0 0
,oa o o
000

,0008 0 0
000

77 MEAN .22 MAX «,4
21 MEAN a, 61 MAX 273

0
0
0
0
0

0
0
0
0
1,0

2.5
6.9

66
273
138

55
39
34
25
23

137
149
50
33
21

12
8.4
7.3
8.1
8.1

*••*•• 

0 1,097.3
0 36,6
0 273
0 0
0 2,58
0 2.87

MIN 0 CF8M i02
MIN 0 CF8M ,32

7,5
6.9
6.7
3.8
5.4

4.8
4.1
3.7
3.3
2.8

8,0
42
46
53
90

47
28
16
11
8.6

8,6
8,1
7.6
7.0
6.3

5.7
5.5
5.0 
5.0
4 H.4
4.1 

467.9
15.1

90
2.8
1.06
1.23

IN
IN 4

3.9
3.2
3.5
5.1
5.8

7.2
8.9
7.9
5.8
4,4

3.3
2.2
1.5
1.1
.94

.66

.48
,4U
.32
.24

.20

.14

.06

.04

.03

.01
0
0 
0
0

67.36
2.25
8.9

0
.16
.18

.21

.41

0
0
0
0
0

0
0
0
0
0

.05

.05

.10

.14
1.2

.94
2.0
3.6
.94
,66

,56
3,6
4,1
2.9
2.2

.96

.30

.63

.26
us.**
.38 

0 26,01
0 ,84
0 4,1
0 0
0 ,06
0 ,07

,24
.20
.18
.12
,08

.05
,03
.02
.02
.01

.01

.01
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0

.97
.032
.24

0
.002
.002
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05140500 East Branch Warroad River near Warroad, Minn.

103

LOCATION.--Lat 48°51'30", long 95°18'40", in SEkSEh sec. 8, T.162 N., R.36 W., Roseau County, near right bank on 
piling at upstream side of highway bridge, 2 mi (3 km) upstream from mouth and 3 mi (5 km) south of Warroad.

DRAINAGE AREA.--102 mi 2 (264 km 2 ).

PERIOD OF RECORD.--March 1946 to September 1954, June 1966 to current year. Monthly discharge only for some 
periods prior to April 1947, published in WSP 1308.

GAGE.--Nonrecording gage read once daily and crest-stage gage. Altitude of gage is 1,080 ft (329 m) from topo 
graphic map).

AVERAGE DISCHARGE.--16 years (1946-54, 1966-74), 23.9 ft j /s (0.675 m 3 /s), 3.18 in/yr (81 mm/yr).

EXTREMES.--Current year: Maximum discharge, 478 ft j /s (13.5 m j /s) Apr. 22 (gage height, 8.40 ft or 2.560 m); 
minimum daily discharge, 1.5 ft 3 /s (0.042 m j /s) Aug. 9.

Period of record: Maximum discharge, 1,340 ft j /s (37.9 m j /s) June 11, 1947 (gage height, 9.36 ft or 
2.853 m, from floodmark); no flow at times in most years.

REMARKS.--Records fair.

DAY

DISCHARGE, IN CUBIC FttT PER SECOND, HATER YtAR OCTOBER 1973 TO SEPTEMBER 1974

DCT NOV DEC JAN HEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
e
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
23 
29
30
31

TOTAL
MEAN
MAX
WIN
CFSM
IN.

CAL YR
*TH YR

66
58
54
53
52

46
06
42
37
31

31
37
37
37
49

50
46
45
41
36

36
36
33
29
29

27
27
29
32
30
29 

1,239
40.0

66
27
.39
."5

1973 TOTAL
1974 TOTAt

26
27
26
24
23

21
20
19
16
16

15
14
13
13
12

12
11
10
9.8
9.2

8.7
6.2
7.9
7.5
7.2

6.8
6.6
6.3
6.0
5.8

412.0
13.7

26
5.8
.13
.15

3,905
15,704

5.5
5.2
5.0
4.6
4.6

4.3
<i.l
3.9
3.7
3.6

3.6
3.5
3.5
3.4
3.3

3.2
3.1
3.1
3.1
3.1

3.1
3.0
3.0
2.9
2.9

2.9
2.9
2.6
2 A• » 
2fl• v

2 0» o 

109.5
3.53
5.5
2.6
.03
.04

,30 MEAN
.90 MEAN

2.6
2.7
2.7
2.7
2.7

2.7
2.7
2.7
2.7
2.6

2.6
2.6
2.6
2.6
2.6

2.6
2.6
2.6
2.6
2.6

2.6
2.6
2.6
2.6
2.6

2.6
2.5
2.5
2.5
2.5
2.5 

61. 1
2.62
2.6
2.5
,03
.03

10.7
43,0

2.5
2.4
2.4
2.«
2.4

2.4
2.4
2.4
2.4
2.3

2.3
2.3
2.3
2.3
2.3

2.3
2.3
2.2
2.2
2.2

2.2
2.2
2.2
2.2
2.1

2.1
2.1
2.1

63.9
2.26
2.5
2.1
.02
.02

MAX 98
MAX 444

2.1
2.1
2.1
2.1
2.1

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
1.9
1.9
1.9

1.9
1.9
.9
.9
,9

.9

.9
,9
.9
,9
.9

61.1
1.97
2.1
1.9
.02
.02

MIN 0
1IN 1.5

1.9
1.9
1.9
2.0
2.0

2.0
2.1
2.2
2.5
3.0

4.0
5,0

30
100
100

155
256
267
260
255

346
444
386
322
284

246
262
316
207
1 Q UlOV

4,541.5
151
444
1.9

1.46
1.66

CFSM ,10
CFSH ,42

164
183
166
149
125

113
104
96
98
134

167
167
232
224
266

304
322
311
296
265

222
176
151
143
140

130
120
66
u o
00

91
A ACO

5,365
173
322
66

1.70
1.96

IN 1,
IM 5.

69
83
70
60
81

96
63
80
66
66

62
55
45
44
42

36
35
32
30
26

26
23
20
17
16

15
15
16 
13
10

1,358
45.3

96
10

,44
.50

42
73

9.2
9.0
8.7
8.6
8.7

8.2
8.0
7.8
9.0

13

18
18
16
16
14

10
8.6
7.5
7.0
6.8

6.6
6.5
5.9
5.2
4.6

a. 6
4.3
3.8 
3.5
3.2
2.9 

263.6
8.50

18
2.9
,08
.10

2.7
2.5
2.3
2.1
2.0

1.6
1.7
1.6
1.5

21

21
21
27
33
33

40
47
46
44
40

82
69
75
96
99

66
80
75 
70
67
63

1,257.2
40.6

99
1.5
.10
.46

61
61
61
61
54

46
40
40
40
39

32
31
30
26
25

24
24
21
22
21

21
21
20
20
20

20
18
17 
17
1 H 1 °

953
31.6

61
17

.31

.35

NOTE.--No gage-height record Mar. 5 to Apr. 8.
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05201000 Winnibigoshish Lake near Deer River, Minn.

LOCATION.--Lat 47°25'42", long 94°03'00", in sec.25, T.146 N., R.27 W., Itasca County, at dam on Mississippi 
River, 1 mi (1.6 km) northwest of Little Winnibigoshish Lake, 14 mi (23 km) northwest of town of Deer River, 
and at mile 1,248 (2,008 km) upstream from Ohio River.

DRAINAGE AREA.--1,442 mi 2 (3,735 km 2 ).

PERIOD OF RECORD.--April 1884 to current year. Prior to October 1941 monthend contents only, published in WSP 
1308. Published as Winnibigoshish Reservoir near Deer River October 1941 to September 1956.

GAGE.--Water-stage recorder. Datum of gage is 1,200.00 ft (365.76 m) above mean sea level, datum of 1929. Prioi 
to July 8, 1949, nonrecording gage at same site, and July 9, 1949, to July 10, 1973, water-stage recorder at 
same site and at datum 88.94 ft (27.11 m) higher.

EXTREMES.--Current year: Maximum contents, 640,900 acre-ft (790 hm 3 ) June 16 (elevation, 1,299.98 ft or 
396.234 m); minimum, 485,000 acre-ft (598 m) Mar. 11 (elevation, 1,297.72 ft or 395.545 m).

Period of record: Maximum contents observed, 996,500 acre-ft (1.229 km 3 ) July 30, 1905 (elevation, 
1,303.39 ft or 397.27 m); minimum observed, 33,680 acre-ft (41.5 hm 3 ) below zero of capacity table Oct. 20, 
1931 (elevation, 1,288.25 ft or 392.66 m).

REMARKS.--Reservoir is formed by Winnibigoshish Lake and several other natural lakes controlled by a concrete 
and timber dam, completed in 1884; storage began in 1884. Capacity between elevations 1,294 ft (394.70 m) 
and 1,303.14 ft (397.20 m)(maximum allowable range) is 653,570 acre-ft (806 hm 3 ) of which 416,270 acre-ft 
(513 hm 3 ) is controlled storage between elevations 1,294.94 ft (394.70 m) and 1,300.94 ft (396.53 m)(normal 
operating range). Contents shown herein are contents above elevation 1,288.94 ft (392.87 m). Water is used 
to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records 'furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet by Geolo 
gical Survey.

REVISION(WATER YEARS).--WSP 1308: 1905(M).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

Sept.
Oct.
Nov.
Dec.

CAL

Feb.
Mar.

May
June
July
Aug.
Sept.

Date

30... ........................................
31 ...........................................
30...........................................
31 ...........................................

YR 1973.....................................

31 ...........................................
28...........................................
31 ...........................................
30...........................................
31 ...........................................
30...........................................
31 ...........................................
31...........................................
30 ...........................................

Elevation 
(feet)

............. 98.47

............. 99.20

............. 98.94

............. 98.61

............. 98.14

............. 97.77

............. 97.87

............. 98.51

............. 99.46

............. 99.87

............. 98.99

............. 98.99

............. 98.90

Contents 
(acre-feet)

534,400
584,100
565,400
543,600

512,600
488,200
494,800
537,000
602,700
632,200
569,000
569,000
562,700

Change in contents 
(acre-feet

+49,700
-18,700
-21,800

+46,200

-31,000
-24,400
+6,600

+42,200
+65,700
+29,500
-63,200

0
-6,300

WTR YR 1974.................................................. _ _ +28,300

NOTE.--Add 1,200.00 ft to obtain elevation above -nean sea level.
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05201500 Mississippi River at Winnibigoshish Dam near Deer River, Minn.

LOCATION.--Lat 47°25'42", long 94°03'00", in SW% sec.25, T.146 N., R.27 W., Itasca County, at dam 1 mi (2 km) 
northwest of Little Winnibogoshish Lake, 14 mi (23 km) northwest of town of Deer River, and at mile 1,248 
(2,008 km) upstream from Ohio River.

DRAINAGE AREA.--1,442 mi 2 (3,735 km 2 ).

PERIOD OF RECORD.--May 1884 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder on headwater and nonrecording gage on tailwater. Tailwater gage read twice daily. 
Datum of gage is at mean sea level, datum of 1929. Prior to June 30, 1973, gages at same sites with datum at 
1,289.47 ft (393.03 m) above mean sea level, adjustment of 1912. Prior to July 8, 1949, nonrecording head 
water gage at same site and datum in use.

AVERAGE DISCHARGE (unadjusted).--90 years, 512 ft 3 /s (14.5 m 3 /s), 4.82 in/yr (122 mm/yr).

EXTREMES.--Current year: Maximum daily discharge, 1,420 ft 3 /s (40.2 m 3 /s) July 18, 19, 23; minimum daily, 
123 ft 3 /s(3.48 m 3 /s) Aug. 10, 11.

Period of record: Maximum daily discharge, 4,370 ft 3 /s (124 m 3 /s) Aug. 6, 1905; no flow at times in 
several years.

REMARKS.--Daily discharge is computed on the basis of modified weir formula and corrected to conform with dis 
charge measurements, the head being determined from readings of headwater and tailwater gages. Flow com 
pletely regulated by Winnibigoshish Lake (see preceding page).

COOPERATION.--Daily discharge computed by Corps of Engineers; three discharge measurements made and records re 
viewed by Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, MTtH YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY OCT NOV DEC JAN FE8 MAR APR MAY JUN JUL AUG SfcP

I
2
3
4
5

6
7
e
9

10

11
12
13
14
IS

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
CF6M
IN.

CAL YR
WTR VR

170
336
336
338
336

336
336
336
334
334

495
492
492
501
492

496
495
495
495
49S

495
495
495
495
496

496
800
600 
600
790

911
1*010
1,010
1,010
1,010

986
1,120
1,120
1,120
1,OBO

1,080
1,060
1,080
1,100
1,100

1,090
1,100
1,100
1,100
taoo
1,100
1,100
1,100
1,100
1,100

1,100
1,100
1,100 
1,100
1,100

15,094 32,309
467
800
170
.34
.39

1973 TOTAL
1974 TOTAL

1,077
1,120

911
.75
.63

159,118
267,075

1,100
1,100
1,100
1,100
1,100

1,100
1,100
1,100
1,100
1,100

1,100
1,100
884
900
900

900
900
908
906
908

908
908
908
906
908

908
906
908
916 
916
912

30,416
981

IflOO
884
.68
.78

MEAN
MEAN

912
912
900
900

1,020

1,020
1,010
1,000
1,000
1,000

1,000
996
992
992
992

992
998
998
998
998

996
996
998
996
980

980
980
980
QO ftYOU
OAATOO
O A ftTOO

30,462
983

1,020
900
.68
.79

436 MAX
732 MAX

980
980
980
980
980

980
980
980
980
980

980
980
980
980
980

980
980
980
980
980

980
980
980
980
960

980
980
960

27,440
980
980
960
.66
.71

1,120
1,420

980
665
675
702
709

709
610
609
495
495

498
498
499
390
392

392
395
395
395
394

394
394
394
394
394

394
394
394
394
394
394 

15,231
491
980
390
.34
.39

MIN 150
MIN t23

394
394
394
394
394

394
394
394
394
394

394
394
394
394
394

394
394
396
396
396

396
398
400
400
402

404
404
404 
404
304

11,804
393
404
304
.27
.30

CFSM .30
CFSM ,51

207
208
210
210
210

210
212
212
212
212

212
213
213
213
213

424
523
615
615
609

606
606
800
796
970

960
950
950 
950

1,130
1,290 

15,961
515

1,290
207
.36
.«!

IN 4
IN 6

1,370 1,050
1,340 1,040
1,320 1,030
1,320 1,040
1,320 1,040

1,390 1,030
1,190 1,030

980 1,030
1,000 1,180
1,000 1,170

768 1,170
763 1,170
789 1,170
795 1,170
795 1,170

801 1,160
004
985
961
977

970
1,160
1,160
1,100
1,160

1,160
1,100
1,100
1,100
1,060

31,618 3
1,061
1,390

768

,160
,420
,420
,410

»4lO
,410
,420
,410
,300

,310
>310
,300
,300
,140
,160 

,530
,211
,420
,030

.74 .84

.62 .97

.10

.89

1,130
1,130

906
906
906

615
615
369
246
123

123
124
124
246
246

248
248
248
247
246

246
246
247
246
246

247
431
431
431
431
433 

12,681
409

1»130
123
.28
.33

431
431
431
310
161

181
161
181
161
181

181
161
181
161
161

181
181
181
181
161

181
181
181
161
181

181
161
181
161
181

6,309
210
431
161
.15
.16
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05206000 Leech Lake at Federal Dam, Minn.

LOCATION.--Lat 47°12'23", long 94°18 I 31", in lot 2, sec.14, T.143 N., R.29 W., Cass County, at head of Leech Lake 
River on Waboose Bay, 5 mi (8 km) southwest of town of Federal Dam.

DRAINAGE AREA.--1,163 mi 2 (3,012 km 2 ).

PERIOD OF RECORD.--April 1884 to current year. Monthend contents only for some periods, published in WSP 1308. 
Prior to October 1956, published as "Leech Lake Reservoir."

GAGE.--Water-stage recorder. Datum of gage is 1,200.00 ft (365.76 m) above mean sea level, datum of 1929.
Prior to Dec. 31, 1884, nonrecording gage 0.5 mi (0.8 km) north of outlet to Leech Lake River at datum 98.47 
ft (30.01 m) higher. Dec. 31, 1884, to May 24, 1931, nonrecording gage 0.5 mi (0.8 m) north of outlet to 
Leech Lake River and May 25, 1931 to July 10, 1973, water-stage recorder at same site and at datum 92.70 ft 
(28.25 m) higher.

EXTREMES.--Current year: Maximum contents, 369.700 acre-ft (456 hm 3 ) June 13 (elevation, 1,295.38 ft or 
394.832 m) ; minimum, 222,600 acre-ft (274 hm 5 ) Mar. 22 (elevation, 1,294.20 ft or 394.472 m).

Period of record: Maximum contents observed, 734,300 acre-ft (90S hm 3 ) June 30, 1916 (elevation, 1,297.88 
ft or 395.594 m); minimum observed, 72,830 acre-ft (89.8 hm 3 ) below zero of capacity table Sept. 30, Nov. 19, 
1934, Jan. 9, 1935 (elevation, 1,291.52 ft or 393.655 m).

REMARKS.--Reservoir is formed by Leech Lake and several other natural lakes controlled by concrete and timber 
dam; storage began in 1884; original timber structure completed in 1884, replaced by present dam in 1902. 
Capacity between elevation 1,292.70 ft (394.015 m) and 1,297.94 ft (395.612 m)(maximum allowable range) is 
689,780 acre-ft (850 hm 3 ) of which 356,570 acre-ft (440 hm 3 ) is controlled storage between elevations 1,292.70 
ft (394.015 m) and 1,295.70 ft (394.929 m)(normal operating range). Contents shown herein are contents above 
elevation 1,292.20 ft (393.863 m). Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers.

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

Date Elevation 
(feet)

Contents 
(acre-feet)

Change in contents 
(acre-feet)

Sept.30. 
Oct. 31. 
Nov. 30. 
Dec. 31.

94.46
95.00
95.00
94.80

254,400
321,600
321,600
296,300

CAL YR 1973.

•1-67,200 
0

-25,300

+101,800

Jan. 31 .................................
Feb. 28.................................
Mar . 31 .................................
Apr. 30... ..............................
May 31 .................................
June 30 .................................
Jul y 31 .................................
Aug . 31 .................................
Sept. 30.. ...............................

WTR YR 1974.. .........................

........................ 94.57

........................ 94.34

........................ 94.20

........................ 94.73

........................ 95.16

........................ 95.19

........................ 94.67

........................ 94.80

........................ 94.56

........................

267,800
239,700
222,600
287,500
341,900
345,600
280,000
296,300
266,600

-

-28,500
-28,100
-17,100
•1-64,900
•1-54,400

•1-3,700
-65,600
•1-16,300
-29,700

•H2,200

NOTE.--Add 1,200 ft to obtain elevation above mean sea level.
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05206500 Leech Lake River at Federal Dam, Minn.

LOCATION.--Lat 47°14'45, long 94°13'12", in sec.29, T.144 N., R.28 W., Cass County, on right bank at dam on 
Leech Lake River at town of Federal Dam, 2 mi (3 km) downstream from natural outlet of Leech Lake.

DRAINAGE AREA.--1,163 mi 2 (3,012 km 2 ).

PERIOD OF RECORD.--May 1884 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder, headwater gage, and nonrecording tailwater gage. Datum of gage is at mean sea 
level, datum of 1929. Prior to June 30, 1973, gages (nonrecording headwater gage prior to July 3, 1948) at 
same sites with datum at 1,293.23 ft (394.18 m) above mean sea level, adjustment of 1912. May 27 to Nov. 30, 
1929, nonrecording gage at site 600 ft (183 m) downstream at different datum.

AVERAGE DISCHARGE (unadjusted).--90 years, 355 ft 3 /s (10.05 m 3 /s), 4.15 in/yr (105 nun/yr).

EXTREMES.--Current year: Maximum daily discharge, 1,000 ft 3 /s (28.3 m3 /s) June 25; minimum daily, 77 ft 3 /s 
(2,18 m 3 /s) Sept. 28.

Period of record: Maximum daily discharge, 2,520 ft 3 /s (71.4 m 3 /s) June 7, 1957 (result of dam failure); 
no flow at times.

REMARKS.--Discharge computed on basis of modified weir formula, the head being obtained from readings on tail- 
water gage and mean gage height from recording headwater gage. Flow completely regulated by Leech Lake (see 
preceding page).

COOPERATION.--Computations of daily discharge furnished by Corps of Engineers; records reviewed by Geological 
Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

104
104
104
105
104

104
104
103
104
105

107
398
400
400
398

400
398
400
398
399

692
692
693
995
960

959
950
950
950 
950
950 

14,480 28
467
995
103
.40
.46

1973 TOTAL
1974 TOTAL

950
948
950
95C
948

940
940
948
938
925

925
930
935
940
930

938
938
940
940
938

938
950
950
940
940

940
940
940
946 
925

,200 27,
940
950
925
.81
.90

139,548
237,088

925
935
938
939
923

900
870
862
870
868

825
813
835
84C
855

865
865
865
890
875

870
873
875
874
885

890
900
910
910 
775
760 

080
874
939
760
.75
.87

MEAN
MEAN

755
756
765
788
802

812
800
790
788
788

785
780
786
772
765

763
765
786
804
804

812
815
820
818
815

825
835
836
Q3 Q
O jb 
O A ft
Of V
QIC815 

24,723
798
840
755
.69
.79

382 MAX
650 MAX

735
723
726
738
745

756
770
786
790
792

792
795
812
815
814

814
814
815
328
838

850
853
840
835
845

853
862
872

22,508
804
872
723
.69
.72

995
1,COO

888
890
900
905
906

910
915
916
912
915

912
910
910
906
909

752
764
760
667
663

664
664
658
648
650

657
656
659
iC Qo!> V
663
663 

24,451
789
916
648
.68
.78

MIN 103
MIN 77

659
660
665
665
667

664
664
663
663
663

659
660
670
670
673

672
672
673
673
673

675
635
690
688
687

690
690
694
AOftO 7 O

702

20,227
674
702
659
.58
.65

CFSM .33
CFSM .56

703
793
875
960
955

953
953
951
950
955

945
960
945
940
945

951
945
941
941
944

951
953
964
959
954

954
953
953
952
952
945 

28,995
935
964
703
.80
.93

IN 4
IN 7

945
945
946
948
947

945
772
576
602
600

330
332
330
330
331

329
329
412
411
603

603
889
850
848

1,300

945
940
935
935
935

20,843
695

1,000
329
.60
.67

.46

.58

938
920
922
924
924

915
920
916
912
920

915
915
918
914
915

840
725
610
620
516

515
520
315
315
212

214
106
106
105
106
105 

19,718
636
938
105
.55
.63

117
117
116
116
117

117
117
116
94
83

90
103
99

108
95

103
98
95
94
91

89
98
91
87

103

105
107
99

103
105
108 

3,181
103
117
83

.09

.10

99
94
94
94
92

90
90
94
88
88

B9
94
91
99
92

91
88
88
89
87

87
86
87
86
86

85
83
77
enOw

94

2,682
89.4

99
77

.08

.09
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05210500 Pokegama Lake near Grand Rapids, Minn.

LOCATION.--Lat 47 0 10'00", long 93°33'20", in mk sec.17, T.54 N., R.25 W., Itasca County, at narrows on U.S. 
Highway 169, 4 mi (6 km) south of Grand Rapids and at mile 1,184 (1,905 km) upstream from Ohio River.

DRAINAGE AREA.--3,265 mi 2 (8,456 km2 ).

PERIOD OF RECORD.--April 1884 to current year. Prior to October 1941 monthend contents only, published in WSP 
1308. Published as Pokegama Reservoir near Grand Rapids October 1941 to September 1956.

GAGE.--Water-stage recorder. Datum of gage is 1,200.00 ft (365.76 m) above mean sea level, datum of 1929. Prior 
to May 30, 1949, nonrecording gage at Pooles Arm of Pokegama Lake 5 mi (8 km) northwest and May 31, 1949, to 
July 12, 1973, water-stage recorder at same site and at Hi turn ifil \ Tfr ft (19.92 m) higher.

*ST>T*" TT»
EXTREMES.--Current year: Maximum contents, 86,260 acre-ft (106 hm 3 ) June 16 (elevation, 1,275.46 ft or 

388.760 m); minimum, 27,640 acre-ft (34.1 hm 3 ) Apr. 8 (elevation, 1,271.16 ft or 387.450 m).
Period of record: Maximum contents, 121,400 acre-ft (150 hm 3 ) May 8, 1897 (elevation, 1,277.92 ft or 

389.510 m); minimum observed, 4,520 acre-ft (5.57 hm 3 ) below zero of capacity table Sept. 30, 1934 (elevation, 
1,268.54 ft or 386.651 m).

REMARKS.--Reservoir is formed by Pokegama Lake and several other natural lakes controlled by concrete dam;
storage began in 1884; original timber dam completed in 1884, replaced by present structure in 1888-89. Capa 
city between elevation 1,270.42 ft (387.224 m) and 1,276.42 ft (389.053 m)(maximum allowable range) is 81,720 
acre-ft (101 hm 3 ) of which 53,150 acre-ft (65.5 m) is controlled storage between elevations 1,270.42 ft 
(387.224 m) and 1,274.42 ft (388.443 m)(normal operating range). Contents shown herein are contents above ele 
vation 1,268.92 ft (386.767 m). Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers. 

REVISIONS (WATER YEARS).--WSP 1914: 1897(M).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

Elevation Contents Change in contents 
(feet) (acre-feet) (acre-feet)

Sept.30........................................................ 73.52 58,550
Oct. 31........................................................ 73.95 64,690 +6,140
Nov. 30........................................................ 72.93 50,510 -14,180
Dec. 31........................................................ 71.18 27,900 -22,610

CAL YR 1973.................................................. - - -3,680

Jan. 31........................................................ 72.00 38,340 +10,440
Feb. 28........................................................ 71.90 37,040 -1,300
Mar. 31........................................................ 71.36 30,180 -6,860
Apr. 30........................................................ 73.77 62,120 +31,940
May 31........................................................ 73.98 65,120 +3,000
June 30........................................................ 73.95 64,690 -430
July 31........................................................ 73.73 61,550 -3,140
Aug. 31........................................................ 73.60 59,690 -1,860
Sept.30........................................................ 73.50 58,270 -1,420

WTR YR 1974.................................................. - - -280

NOTE.--Add 1,200.00 ft to obtain elevation above mean sea level.
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05211000 Mississippi River at Grand Rapids, Minn.

LOCATION.--Lat 47°13'56", long 93°31'48", in SW^NWi sec.21, T.55 N., R.25 W., Itasca County, in super-calendar 
room of Blandin Paper Mill in Grand Rapids, 400 ft (122 m) upstream from bridge on U.S. Highway 169, 2.5 mi 
(4.0 km) upstream from Prairie River, and at mile 1,182 (1,902 km) upstream from Ohio River.

DRAINAGE AREA.--3,370 mi 2 (8,730 km 2 ), approximately.

PERIOD OF RECORD.--October 1883 to current year. Monthly discharge only for some periods, published in WSP 1308. 
Published as "at Pokegama Dam near Grand Rapids" 1942-44.

GAGE.--Water-stage recorder. Datum of gage is 1,242.03 ft (378.57 m) above mean sea level, adjustment of 1929. 
See WSP 1914 for history of changes prior to Jan. 17, 1951.

AVERAGE DISCHARGE.--91 years, 1,152 ft 3 /s (32.62 m 3 /s).

EXTREMES.--Current year: Maximum daily discharge, 3,200 ft 3 /s (90.6 m 3 /s) June 18, 21; maximum gage height, 
9.82 ft (2.993 m) June 17; minimum daily discharge. 340 ft 3 /s (9.63 m 3 /s) Oct. 1.

Period of record: Maximum discharge, 12,500 ft'/s (354 m 3 /s) Sept. 3, 1948 (gage height, 15.2 ft or 
4.633 m, from floodmark), caused by dam failure at gage, from rating curve extended above 4,500 ft 3 /s 
(127 m 3 /s) by logarithmic plotting; maximum daily, 5,250 ft 3 /s (149 m 3 /s (149 m 3 /s) Sept. 5, 8, 1905; no flow 
at times in several years.

REMARKS.--Records fair. Daily discharge for Oct. 1 to May 10, May 25 to Sept. 5 is computed flow through
Pokegama Dam corrected to conform with discharge measurements. Flow completely regulated by Pokegama Lake 
(see preceding page). Backwater from Prairie River occurs at times in most years.

COOPERATION.--Computation of daily discharge furnished by Corps of Engineers Oct. 1, 1973 to May 10, 1974, 
May 25, 1974 to Sept. 5, 1974; discharge measurements made and records reviewed by Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

PAY OCT NOV DEC JAN FCB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
e
9

10

11
12
13
14
1?
It
17
18
19
?0

21
2?
23
24
2 C

26
27
2fl
29
30
31

TOTALMP*N
MAX
MIN

CAL YR
WTR YR

340
370
360
360
370

370
360
370
370
740

1,260
1,280
1,330
1,400
1,900

2,700
2,700
2,700
2,600
2,600

2,550
2,540
2,540
2, £20
2,520

2,500
2,480
2,460
2,400
?,700

2,7PO
2,760
2,750
2,700
2,600

2,500
2,500
2,450
2,400
?,300

2,200
2,150
2,200
2,250
2,250

2,250
2,250
2,240
2,240
2,240

2,260
2,320
2,320
2,320
2,340

2,340
2,370
2,380
2,350
2,450

52,490 71,460
1,693
2,800

340

1973 TOTAL
1974 TOTAL

2,382
2,780
2,150

402,
710,

2,500
2,450
2,400
2,400
2,400

2,300
2,200
2,200
2,200
2,100

2,050
2,000
2,000
2,000
2,000

2,000
2,000
2,000
2,000
2,000

2,000
2,000
2,000
2,000
2,000

2,000
2,000
2,050
2,050
2,030
2,020 

65,350
2,106
2,500
2,000

005 MEAN
706 MEAN

2,000
2,000
2,000
2,000
2,000

2,000
2,000
2,000
2,000
2,000

2,000
2,000
2,000
2,000
2,050

2,050
2,050
2,050
2,050
2,050

2,050
2,050
2,05C
2,050
2,050

2,050
2,050
2,050
2,050
2,050
2,000 

62,800
2,026
2,050
2,000

1,101
1,947

2,000
2,000
2,000
2,000
2,000

2,OOU
2,000
2,000
2,000
2,000

2,000
2,000
2,000
2,000
2,000

2,000
2,000
2,000
2,000
2,000

2,000
2,000
1,950
1,950
1,950

2,000
2,000
2,000

—————
—————

55,850
1,995
2,000
1,950

MAX 2,eoo
MAX 3,200

2,000
2,000
2,000
2,000
2,000

2,000
1,9BO
1,970
1,970
1,970

1,960
1,960
1,970
1,970
1,980

2,000
2,000
2,000
2,000
2,000

2,000
1,980
1,960
1,950
1,940

1,850
1,800
1,750
1,700
1,700
1,6BO 

60,040
1,937
2,000
1,680

MIN 168
MlN ?40

1,680
1,660
1,660
1,660
1,640

1,660
1 ,670
1,660
1,660
1,660

1,650
1,700
1,750
1,750
1,800

1,850
1,920
2,000
2,100
2,200

2,300
2,560
2,400
2,100
2,140

2,200
2,200
2,220
2,220
2,240

57,910
1,930
2, 560
1,640

2,250
2,300
2,500
2,480
2,460

2,440
2,420
2,380
2,350
2,270

2,200
2,230
2,340
2,480
2,560

2,550
2,550
2,500
2,520
2,560

2,530
2,560
2,540
2,430
2,430

2,420
2,420
2,4?0
2,700
2,720
2,740 

76,250
2,460
2,740
2,200

2,760
2,750
2,740
2,720
2,700

2,700
2,760
2,840
2,860
2,900

2,5*0
2,420
2,430
2,500
2,650

2,750
2,950
3,200
3,140
3,020

3,200
3,100
3,150
3,020
3,050

3,000
2,920
2,800
2,740
2,650

84,970
2,832
3,200
2,420

2,580
2,500
2,350
2,300
2,300

2,050
2,050
2,020
1,800
1,840

1,760
1,760
1,760
1,780
1,780

1,780
l,eoo
1,BOO
1,780
1,950

1,960
2,000
2,300
2,250
2,260

2,300
2,300
2,260
2,220
2,100
2,100 

63,790
2,058
2,580
1,760

2,100
2,100
2,080
2,080
2,080

2,060
2,060
1,880
1,680
1,640

1,640
1,650
1,650
1,620
1,500

1,300
1,000
1,020
1,020

750

720
600
590
580
590

590
600
820
800
800
800 

40,400
1,303
2,100

580

800
800
800
650
562

579
696
608
616
614

798
923
832
733
744

760
514
571
550
412

520
490
552
709
599

582
641
620
614
605

19,396
647
923
412
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05212700 Prairie River near Taconite, Minn.

LOCATION.--Lat 47 0 23'20", long 93°22'50", in NWkSWk sec.27, T.57 N., R.24 W., Itasca County, on left bank 125 ft 
(38 m) upstream from highway bridge, 1.5 mi (2.4 km) downstream from outlet of Lawrence Lake and 5 mi (8 km) 
north of Taconite.

DRAINAGE AREA.--360 mi 2 (932 km 2 ), approximately. 

PERIOD OF RECORD.--April 1967 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,294.81 ft (394.66 m) above mean sea level, datum of 1929. Prioi 
to Aug. 31, 1967, nonrecording gage at site 125 ft (38 m) downstream at same datum.

AVERAGE DISCHARGE.--? years, 246 ft 3 /s (6.967 m 3 /s), 9.28 in/yr (236 mm/yr).

EXTREMES.--Current year: Maximum discharge, 1,910 ft 3 /s (54.1 m 3 /s) June 12 (gage height, 9.82 ft or 2.993 m, 
from floodmark); minimum, 41 ft 3 /s (1.16 m 3 /s) Sept. 29, 30 fgage height, 2.31 ft or 0.704 m).

Period of record: Maximum discharge, 3,250 ftVs (92.3 m j/s) Apr. 17, 1969 (gage height, 11.81 ft or 
3.600 m); minimum, 7.0 ft 3 /s (0.20 m 3 /s) Oct. 5, 1970 (gage height, 1.75 ft or 0.533 m).

REMARKS.--Records fair.

OAr OCT

DISCHARGE, IM CUblC FtfcT PE« SECOND, *ATER YEAK OCTOBER 1973 TO SEPTE«bER 1974 

NOV DEC JAN FE« MAR ApK MAY JU^ JUL AUG SEP

1
2
3
a
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL.
MEAN
MAX
MIN
CFSM
IN,

CAL YR
*TR YR

126
127
124
120
113

105
101
97
163
561

666
772
654
922
996

uoeo
1,140
1*120
1,060
U02Q

955
693
622
748
675

605
542
465 
431
ta-j
30 7

16,172 5
566

1,130
97

1.63
1.68

1973 TOTAL
1974 TOTAL

320
294
270
250
230

212
196
187
177
167

162
157
153
152
150

147
145
143
lul
142

176
194
199
211
216

223
230
228
226
219

,921
197
320
141
.55
.61

76,996
119,440

210
205
203
196
190

174
156
135
120
178

153
142
136
131
127

124
121
116
115
112

110
107
105
103
101

100
99
96 
Qfc~v

95
94 

«, 156
134
210
94
.37
.43

MEAN
MEAN

93
92
90
89
88

87
86
85
64
«3

82
62
81
80
79

79
76
76
77
76

76
75
75
74
73

73
72
72
72
71
71

2,073
79.6

93
71

.22

.26

211 MAX
327 MAX

70
70
70
70
70

70
70
70
69
69

68
66
68
68
67

67
67
67
67
67

67
67
66
66
68

69
69
70

1,918
66.5

70
67
.19
.20

1,130
1,890

70
71
71
72
73

74
74
75
75
75

75
75
75
74
74

74
7"
74
74
73

73
72
72
71
70

69
66
67
66 
65
65 

2,230
71.9

75
65
.20
.23

MIN 46
MIN m

64
61
6"
63
63

63
63
62
62
6U

70
115
200
266
360

496
637
776
637
912

1,150
1,340
1,460
1,590
1,720

1,680
1,610
1,500
1,400 
1,300

20,061
669

1,720
62

1.86
2.08

CFSM .59
CFSM .91

1>220
1,150
1,090
1,030

986

946
911
674
834
799

643
942
966

1,000
1,060

1,120
1,180
1*230
1,220
1,220

1,1?0
1,130
1,050

996
912

862
830
792
746
702
t. u eClad

30,566
966

1,230
665
2.74
3.16

IN 7
IN 12

662
639
617
607
595

690
V6u

1,060
1,220
1,320

1,890
1,870
1,760
1,490
I,i60

1,200
1,080

9/3
865
803

725
641
565
494
428

367
316
276
242
212

25,971
666

1,890
212

2.41
2.68

.96

.31

186
168
158
150
136

129
122
115
111
110

108
106
104
102
100

100
100
100
100
100

111
111
112
121
135

134
129
124 
119
114
109

3,724
120
166
100
.33
.38

109
110
105
98
91

66
64
60
74
74

76
77
76
73
71

71
69
66
61
60

59
57
55
53
57

62
61
64 
74
79
ACtO D

2,324
75,0
110
53
.21
.24

87
67
66
84
79

76
75
73
70
66

66
67
64
63
64

62
62
60
61
60

59
56
52
51
50

47
46
44 
43
44

1,904
63.5

67
43
.16
,20

NOTE.--No gage-height record June 10-14.
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05216860 Swan River near Calumet, Minn.

Ill

LOCATION.--Lat 47°17'20", long 93°13'54", in SW% sec.35, T.56 N., R.23 W., Itasca County, on left bank 1.0 mi 
(1.6 km) downstream from Snowball Creek, 2.1 mi (3.4 km) downstream from bridge on U.S. Highway 65 at outlet 
of Swan Lake and 3.1 mi (5.0 km) southeast of Calumet.

PERIOD OF RECORD.--January 1964 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,331.19 ft (405.75 m) above mean sea level, datum of 1929. Prior 
to June 5, 1964, reference point at same site and datum.

AVERAGE DISCHARGE.--10 years, 67.9 ft 3 /s (1.923 m 3 /s).

EXTREMES.--Current year: Maximum discharge, 650 ft 3 /s (18.4 m 3 /s) June 8, 9 (gage height, 5.71 ft or 1.740 m); 
minimum, 9.4 ft 3 /s (0.27 m 3 /s) Oct. 6, 7 (gage height, 4.43 ft or 1.350 m).

Period of record: Maximum discharge, 773 ft 3 /s (21.9 m 3 /s) Apr. 15, 1969 (gage height, 5.83 ft or 1.777 m); 
minimum, 0.7 ft 3 /s (0.020 m 3 /s) Oct. 3, 6, 1970 (gage height, 4.23 ft or 1.290 m).

REMARKS.--Records good. Flow affected by natural storage in Swan Lake.

COOPERATION.--Additional discharge measurements and gage readings furnished by M. A. Hanna Mining Company.

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

OCT NOV DEC JAN FEB MAR APR MAY JUN JUU AUG 3EP

1I
1
4
5

*
7
•
9

10

11
12
IS
14
15

1*
IT
11
19
20

21
22as
24
25

2*
27
2«
2*
SO
31

TOTAL
MEAN
MAX
MIN

CAL YR
NT* YR

12
12
12
12
12

10
11
11s«
67

1*9
2«S
S«2
380
38o

1*1
SSS
Sll
2*7
258

as*
220
205
189
1*9

1S1
1«2
1S3
117
109
9«

5i07«
1*«
380
10

197S TOTAL
1974 TOTAL

91
87
79
75
67

*2
57
55
52
50

«*
«5
««
45
45

«S
41
39
SB
43

52
55
*0
65
6*

70
67
65
65
**

«•*•»• 

1,733
57. •

91
31

24,220
37,595

*0
59
56
5«
52

50
««
48
48
45

45
43
43
41
31

41
38
3«
3*
3*

34
31
34
34
34

34
34
34
31
31
31

1,281
41.3

*0
31

MEAN
MEAN

29
2*
29
2*
2*

24
24
22
22
22

20
20
It
20
20

20
20
20
20
20

22
22
22
22
23

2*
26
2*
26
27
28

718
23,2

29
18

6*. 4
103

29
30
31
31
34

34
31
31
SI
31

31
31
31
31
31

11
32
32
31
31

31
31
29
29
28

28
28
27

85*
SO.*

34
27

MAX 380
MAX 640

27
27
28
31
31

30
SO
29
28
28

29
31
32
3*
43

47
47
47
46
45

45
44
43
42
42

41
37
3*
3*
34 
34

1,12*
3*. 3

47
27

MIN 10
MIN 10

38
36
3*
31
29

26
22
22
22
22

2*
45
*2
79
91

120
1*0
205
248
293

354
400
400
380
348

323
305
299
293
275

4,990
1**
400
22

275
258
253
248
242

22*
220
205
194
194

22*
270
305
342
3*1

1*8
3*8
354
335
305

293
270
253
242
231

210
200
200
189
189
200

8,02*
259
368
189

200
194
184
189
184

258
470
*40
640
595

52*
470
421
3*8
323

281
258
21*
220
194

184
174
156
146
124

117
102
98
91
79

8,122
271
*40
79

7*
73
70
*5
54

52
50
45
48
59

50
50
52
52
48

43
45
45
62
57

10*
1*4
184
189
184

1*9
160
142
133
120 
113

2,7*0
89.0
189
43

103
104
96
91
85

79
74
68
63
62

*7
6*
*4
61
52

50
45
44
42
43

45
43
43
43
4*

53
52
52
52
50 
50

1,888
60.9
104
42

52
52
SO
48
45

43
45
45
45
43

41
38
3*
34
31

29
31
29
29
29

26
24
24
22
22

22
22
22
20
18

1,017
33.9

52
IB
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05218500 Sandy Lake at Libby, Minn.

LOCATION.--Lat 46°47'20", long 93°19'10", in sec.25, T.50 N., R.24 W., Aitkin County, on dam on Sandy River at 
Libby, 1.2 mi (1.9 km) upstream from mouth, and 14 mi (23 m) north of McGregor.

DRAINAGE AREA.--421 mi 2 (1,090 km 2 ).

PERIOD OF RECORD.--July to December 1893, October to December 1894, July 1895 to current year. Monthend contents 
only for some periods, published in WSP 1308. Published as Sandy Lake Reservoir at Libby October 1941 to 
September 1956.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level, datum of 1929. Prior to Sept. 23, 1949, non- 
recording gage and Sept. 24, 1949, to Nov. 28, 1962, water-stage recorder at site 1 mi (1.6 km) upstream at 
datum 1,207.71 ft (368.11 m) above mean sea level, adjustment of 1912. Nov. 29, 1962, to June 30, 1973, 
water-stage recorder at present site at datum 1,207.71 ft (368.11 m) above mean sea level, adjustment of 1912.

EXTREMES.--Current year: Maximum contents 76,180 acre-ft (93.9 hm 3 ) Apr. 30 (elevation, 1,218.65 ft or 
371.44 m) ; minimum, 34,630 acre-ft (42.7 hm 3 ) Feb. 17 (elevation, 1,214.27 ft or 370.11 m).

Period of record: Maximum contents, 167,200 acre-ft (206 hm 3 ) May 19, 1950 (elevation, 1,224.82 ft or 
373.33 m); minimum observed, 5,950 acre-ft (7.34 hm2 ) below zero of capacity table Jan. 20, 1921 (elevation, 
1,207.96 ft or 368.19 m).

REMARKS.--Lake is formed by concrete dam which controls Sandy, Flowage, Snake, and Aitkin Lakes. Storage began 
in 1893; original timber crib dam completed in 1895, replaced by present structure in 1911. Capacity between 
elevation 1,214.31 ft (370.12 m) and 1,221.31 ft (372.26 m) (top of structure) is 73,330 acre-ft (90.4 hm 3 ), 
of which 37,550 (46.3 m) acre-ft is controlled storage between elevations 1,214.31 ft (370.12 m) and 1,218.31 
ft (371.34 m)(normal operating range). Contents shown herein are contents above elevation 1,209.03 ft 
(368.51 m). Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers.

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

Sept. 
Oct. 
Nov. 
Dec.

CAL

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept.

Date

30. ...............................
31................................
30................................
31.. ..............................

YR 1973.. ........................

31................................
28................................
31.. ..............................
30................................
31................................
30................................
31................................
31................................
30...... ..........................

Elevation 
(feet)

......................... 1,216.

......................... 1,216.

......................... 1,215.

......................... 1,214.

......................... 1,214.

......................... 1,214.

......................... 1,214.

......................... 1,218.

......................... 1,216.

......................... 1,216.

......................... 1,216.

......................... 1,216.

......................... 1,216.

40 
46 
22 
87

47 
28 
37 
65 
67 
50 
26 
34 
13

Contents 
(acre-feet)

53, 
53, 
42, 
39,

36, 
34, 
35, 
76, 
55, 
54, 
52, 
52, 
50,

380 
940 
680 
640

280 
710 
450 
180 
930 
310 
080 
820 
860

Change in contents 
(acre-feet)

-11 
-3

+ 2

-3 
-1

+ 40 
-20 
-1 
-2

-1

+ 560 
,260 
,040

,360

,360 
,570 
+ 740 
,730 
,250 
,620 
,230 
+ 740 
,960

WTR YR 1974. -2,520
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05219000 Sandy River at Sandy Lake Dam, at Libby, Minn.

113

LOCATION.--Lat 46°47'20", long 93°19'10", in sec.25, T.50 N., R.24 W., Aitkin County, on dam on Sandy River at 
Libby, 1.2 mi (1.9 km) above mouth, and 14 mi (23 km) north of McGregor.

DRAINAGE AREA.--421 mi 2 (1,090 km2 ).

PERIOD OF RECORD.--July 1893 to March 1894, July 1894, November 1894 to March 1895, August 1895 to current year. 
Monthly discharge only for some periods, published in WSP 1308. Published as "below Sandy Lake Reservoir" 
1893-1916.

GAGE.--Water-stage recorders on headwater and tailwater. Datum of gages is at mean sea level, datum of 1929. 
Prior to June 30, 1973, gages (nonrecording gages prior to June 20, 1949) at same site with datum at 1,207.71 
ft (368.11 m) above mean sea level, adjustment of 1912.

AVERAGE DISCHARGE (unadjusted).--79 years (1895-1974), 215 ft 3 /s (6.09 m 3 /s), 6.94 in/yr (176 nun/yr).

EXTREMES.--Current year: Maximum daily discharge, 1,590 ft 3 /s (45.0 m 3 /s) Oct. 11; minimum daily, 11 ft 3 /s 
(0.31 m 3 /s) Sept. 4.

Period of record: Maximum daily discharge, 3,740 ft 3 /s (106 m 3 /s) July 12, 1897; no flow at times.

REMARKS.--Discharge computed on basis of head over dam, using modified weir formula, head being obtained from 
headwater and tailwater recorder records. Flow completely regulated by Sandy Lake (see preceding page).

COOPERATION.--Computations of daily discharge furnished by Corps of Engineers; records reviewed by Geological 
Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUl AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
HTR YR

112
112
115
113
113

260
260
260
260
552

1,590
1,050

480
450
450

450
450
480
486
720

720
720
720
720
738

750
780
810
840
ftft 9OO£

900 

17,343 13
559

1,590
112

1.33
1.53

1973 TOTAL
1974 TOTAL

900
900
870
870
858

858
870
620
672
366

370
366
130
136
204

204
204
204
204
204

204
195
189
480
460

460
460
460
46C
460

,838
461
900
130
1.10
1.22

114,
138,

36C
360
349
261
261

240
255
255
255
240

194
184
190
194
194

190
184
140
140
144

150
150
152
152
152

152
152
152
152
154
160 

6,268
202
360
140
.48
.55

547.00 MEAN
314.00 MEAN

160
164
164
164
164

164
164
164
164
164

170
170
170
164
85

85
85
85
85
85

83
83
82
82
82

82
82
82
80 
onou
80 

3,718
123
170
80

.29

.33

314
379

80
80
80
80
77

74
77
77

150
146

144
144
144
142
140

140
140
50
51
51

51
50
49
49
50

51
52
50

—————

2,469
88.2
150
49

.21

.22

MAX 1,590
MAX 1,590

50
48
47
45
43

42
42
41
41
42

43
42
41
41
42

44
45
45
45
45

90
92
100
116
124

124
118
106
98
OftTfO

100 

2,040
65.8
124
41

.16

.18

MIN 0
MIN 11

100
102
108
106
108

110
110
114
110
113

120
122
342
312
450

531
495
725
675
832

630
522
810
780
830

930
1,030
1,160
1,170
1,230

14,774
492

1,230
100

1.17
1.31

CFSM
CFSM

1,230
1,260
1,280
1,320
1,350

1,380
1,450
1,440
1,440
1,440

1,400
1,220
1,220
1,230
1,230

1,200
1,140
1,140
1,140
1,180

1,180
1,180
1,170
1,170
1,170

1,160
1,160
1,210
1,240
1,270
1,230

38,830
1,253
1,450
1,140
2.98
3.43

.75 IN

.90 IN

1,160
1,070
1,050

702
750

750
950
460
440
570

370
470
560
670
670

680
720
750
770
800

840
1,490
1,300
1,330
1,380

1,360
1,400
1,410
960 

1,070

26,902
897

1,490
370

2.13
2.38

10.12
12.22

1,080
175
195
74
70

75
30
30
35
35

35
35
35
35
35

30
127
130
130
45

45
43
125
119
220

220
110
112
115 
24
24

3,593
116

1,080
24
.28
.32

24
25
1B1
240
246

486
456
480
480
292

267
270
352
348
352

352
140
146
150
155

156
161
162
111
112

112
111
109
107 
106
210

6*899
223
486
24

.53

.61

210
210
20
11
44

45
46
46
46
46

46
46
45
44
44

44
45
45
46
46

46
47
47
47
47

46
47
46
46 
46

1,640
54.7
210
11
.13
.14
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05220500 Mississippi River below Sandy River, near Libby, Minn.

LOCATION.--Lat 46 8 47'23", long 93°19'43", in SE»sNE»s sec.25, T.50 N., R.24 W., Aitkin County, on right bank
600 ft (183 m) downstream from Sandy River, 0.8 mi (1.3 km) northwest of Libby, and at mile 1,106 (1,780 km) 
upstream from Ohio River.

DRAINAGE AREA.--5,060 mi 2 (13,100 km 2 ), approximately. 

PERIOD OF RECORD.--April 1930 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,204.06 ft (367.00 m) above mean sea level, datum of 1929. Prior 
to July 28, 1931, nonrecording gage at site 600 ft (783 m) upstream at datum 3.16 ft (0.96 m) higher.

AVERAGE DISCHARGE.--43 years, 1,969 ft 3 /s (55.76 m 3 /s), 5.28 in/yr (134 mm/yr).

EXTREMES.--Current year: Maximum discharge, 4,050 ft 3 /s (115 m 3 /s) Mar. 19 (gage height, 10.08 ft or 3.072 m, 
backwater from ice); maximum gage height, 10.21 ft (3.112 m) Mar. 18 (backwater from ice); minimum discharge, 
474 ft 3 /s (13.4 m 3 /s) July 23 (gage height, 2.44 ft or 0.744 m).

Period of record: Maximum discharge, 16,000 ft 3 /s (453 m 3 /s) May 17, 1950 (gage height, 20.02 ft or 
6.102 m); minimum, 83 ft 3 /s (2.35 m 3 /s) Nov. 16, 1936 (gage height, 1.44 ft or 0.439 m).

REMARKS.--Records good except those for winter periods, which are fair. Flow regulated by powerplants and 
Winnibigoshish, Leech, Pokegama, and Sandy Lakes (see p. 104, 106, 108, 112).

REVISIONS (WATER YEARS).--WSP 1914: 1958.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, *ATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

MOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

t
2
3
a
s

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
21
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CfSM
IN.
CAL YR
WTR YR

916
671
859
859
911

960
973
970

1*210
2,890

a, 530
4,960
5,060
5,220
5,310

5,310
5,270
5,250
5,280
5,350

5,350
5,350
5,330
5,280
5,210

5,120
5,000
a, 87o
a, 740
4,610
« C 4 A _

4,480
4,460
4,420
4,350
4,280

4,200
4,030
3,790
3,520
3,260

3,240
3,150
3,080
3,020
3,020

3,000
2,970
2,950
2,940
2,930

3,040
3,210
3,360
3,510
3,520

3,520
3,520
3,500
3,490
3,430

118,329 105,190
3,817
5,350

859
.75
.87

1973 TOTAL
1974 TOTAL

3,506
4,480
2,930

.69

.77

765,
1,160,

3,300
3,290
3,290
3,290
3,290

3,200
3,100
3,000
2,970
2,940

2,910
2,900
2,600
2,840
2,820

2,800
2,790
2,760
2,740
2,720

2,700
2,690
2,680
2,640
2,610

2,600
2,590
2,560
2,550
2,530
2,500 

68,500
2,655
3,300
2,500

.56

.65

074 MEAN
133 MEAN

2,490
2,470
2,450
2,430
2,400

2,390
2,370
2,350
2,340
2,330

2,310
2,300
2,290
2,280
2,270

2,260
2,250
2,240
2,230
2,220

2,210
2,210
2,200
2,200
2,200

2,190
2,180
2,170
2,160
2,150
2, 140

70,680
2,280
2,490
2,140

.45

.52

2,096
3,233

2,140
2,130
2,120
2,110
2,100

2,100
2,100
2,100
2,090
2,060

2,080
2,070
2,060
2,050
2,050

2,040
2,040
2,040
2,030
2,030

2,030
2,030
2,030
2,030
2,030

2,030
2,030
2,030

57,800
2,064
2,140
2,030

.41

.42

MAX 5,350
MAX 6,660

2,030
2,030
2,030
2,030
2,030

2,030
2,040
2,040
2,050
2,060

2,070
2,070
2,070
2,070
2,070

2,080
2,080
2,080
2,080
2,080

2,080
2,080
2,080
2,080
2,060

2,090
2,090
2,090
2,090
2,090
2,090 

64,060
2,066
2,090
2,030

.41

.47

MIN
MIN

2,100 ,830
2,110 ,790
2,110 ,720
2,120 ,620
2,120 ,490

2,130 ,360
2,130 ,260
2,140 ,140
2,250 ,010
2,500 ,910

2,750 ,960
2,990 ,080
3,370 ,090
3,560 ,110
3,910 6,190

4,220 6,260
4,550 6,310
4,870 6,310
5,140 6,290
5,480 6,240

5,860 6,190
6,190 6,150
6,470 6,100
,650 6,040
,760 5,980

,800 5,900
,830 5,790
,850 5,670

6,860 5,550 
6,850 5,450

128,690 190,200
4,290 6,135
6,860 6,830
2,100 5,410

.85 1.21

.95 1.40

484 CFSM .41 IN
736 CPSM .64 IN

5,400
5,380
5,270
5,180
5,160

5,350
5,960
6,210
6,410
6,590

6,690
6,740
6,760
6,740
6,700

6,650
6,580
6,520
6,450
6,370

6,330
6,350
6,210
6,050
5,870

5,670
5,490
5,230
4, 89Q
4,720

179,920
5,997
6,760
4,720
1.19
1.32

5.62
8.68

4,310
3,720
3,500
3,300
3,170

3,060
2,670
2,700
2,610
2,490

2,330
2,290
2,220
2,270
2,330

2,360
2,330
2,260
2,170
2,090

2,190
2,390
2,650
2,860
3,060

3,100
3,020
2,960
2,900
2,850
2,830 

85,230
2,749
4,310
2,090

.54

.63

2,770
2,850
3,000
2,960
2,940

3,000
2,960
2,880
2,720
2,420

2,330
2,370
2,410
2,380
2,340

2,180
1,680
1,700
1,550
1,460

,360
,220
,130
,020
,010

,070
,160
,260
,360
,410
,390 

62,530
2,017
3,000
1,010

.40

.46

1,360
1,270
1,170
1,170
1,100

988
943
951
945
921

920
996

HT.llO
1,180
1,110

1,050
1,040
1,000

868
623

788
736
756
7«9
788

886
855
825
A£1A0*0
8S6

29,004
967

If 360
736
.19
.21
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05227500 Mississippi River at Aitkin, Minn.

LOCATION.--Lat 46 8 32'26", long 93 8 42'26", in Wj sec.24, T.47 N., R.27 W., Aitkin County, on right bank at up 
stream side of highway bridge at north edge of Aitkin, 1 mi (1.6 km) downstream from Mud River and at mile 
1,055.9 (1,698.9 km) upstream from Ohio River.

DRAINAGE AREA.--6,140 mi 2 (15,900 km 2 ), approximately. 

PERIOD OF RECORD.--March 1945 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,182.41 ft (360.40 m) above mean sea level, datum of 1929 (levels 
by Corps of Engineers). Mar. 1, 1945, to Mar. 14, 1961, nonrecording gage, and Mar. 15, 1961, to Sept. 30, 
1967, water-stage recorder at same site at datum 3.0 ft (0.9 m) higher. Diversion channel: Nonrecording 
gage. Datum of gage is 1,182.02 ft (360.28 m) above mean sea level, datum of 1929. Apr. 9, 1955, to Apr. 10, 
1956, nonrecording gage at site 4 mi (6 km) downstream at different datum. Apr. 11, 1956, to Sept. 30, 1967, 
nonrecording gage at same site at datum 3.0 (0.9 m) ft higher.

AVERAGE DISCHARGE.--29 years, 2,940 ft 3 /s (83.3 m3 /s), 6.50 in/yr (165 mm/yr).

EXTREMES.--Current year: Maximum daily discharge, 11,000 ft 3 /s (312 m 3 /s) Apr. 25, 27-29; minimum, 824 ft 3 /s 
(23.3 m 3 /s) Sept. 26. River gage: Maximum discharge, 6,100 ft 3 /s (173 mVs) Apr. 23 (gage height, 14.62 ft 
or 4.456 m); maximum gage height, 15.11 ft (4.606 m) Apr. 28; minimum daily discharge, 824 ft 3 /s (23.3 m 3 /s) 
Sept. 26. Diversion gage: Maximum discharge, 5,060 ft 3 /s (143 m 3 /s) Apr. 29 (gage height, 14.98 ft or 
4.566 m); no flow many days.

Period of record: Maximum discharge, 20,000 ft 3 /s (566 m 3 /s) May 20, 1950 (gage height, 22.49 ft or 
6.855 m, present datum); minimum, 151 ft 3 /s (4.28 m3 /s) Sept. 1, 1961 (gage height, 0.60 ft or 0.183 m).

REMARKS.--Records good except those for winter periods, which are fair. Slight regulation by powerplants and by 
Winnibigoshish, Leech, Pokegama, and Sandy Lakes (see p. 104, 106, 108, 112). Water diverted at medium and 
high stages into Aitkin diversion channel 6.5 mi (10.5 km) above station, bypasses station and returns to 
river 15.5 mi (24.9 km) below station. Diversion began Apr. 2, 1955. These records include flow in diversion 
channel.

DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
DAY

1
2
3
4
5

6
7
6
9

10

11
12
13
10
15

16
17
IB
19
20

21
22
23
20
25

26
27
26
29
30 
31

TOTAL
MEAN
MAX
MIN
CMM
IN.

CAL YK
WTR YR

OCT

1,210
1,140
1,060
1,010

968

950
976
982

1,500
4,160

,300
,020
,060
,510
,570

,700
,890
,940
,610
,730

,630
,500

6,300
6,020
7,830

7,460
7,360
7,250
6,900
6,640 
6,020 • ———

NOV

6,230
6,030
5,670
5,640
5,090

5,220
5,020
4,710
4,260
4,080

3,660
3,760
,840
,660
,520

,560
,360
,340
,290
,260

,460
,610
,760
,920

4,060

0,050
3,990
3,940
3,880
3,830

181,362 126,560
5,851
6,940

954
.95

1.10

1973 TOTAL
1974 TOTAL

0,219
6,230
3,260

.69

.77

1,043,
1,558,

DEC

3,700
3,660
3,600
3,520
3,400

3,420
3,420
3,400
3,360
3,340

3,310
3,300
3,260
3,240
3,220

3,200
3,160
3,160
3,100
3,100

3,090
3,060
3,040
3,020
2,990

2,960
2,950
2,920
2,910
2,690 
2,660

99,700
3,216
3,700
2,680

.52

.60

836 MEAN
269 MEAN

JAN

2,660
2,640
2,810
2,760
2,770

2,760
2,730
2,700
2,680
2,660

2,650
2,650
2,630
2,610
2,600

2,590
2,560
2,550
2,530
2,500

2,490
2,090
2,490
2,470
2,450

2,450
2,440
2,400
2,390
2,360
2,360 

60,290
2,590
2,660
2,360

.42

.49

2,660
4,269

FEB

2,350
2,350
2,350
2,350
2,310

2,300
2,300
2,280
2,250
2,250

2,250
2,240
2,220
2,200
2,200

2,180
2,160
2,160
2,160
2,160

2,140
2,130
2,130
2,130
2,130

2,130
2,130
2,130

62,110
2,216
2,350
2,130

.36

.36

MAX 6,940 
MAX 11,000

MAR APR MAY JUN

2,130
2,140
2,140
2,140
2,100

2,140
2,150
2,150
2,150
2,160

2,190
2,210
2,220
2,220
2,220

2,230
2,230
2,240
2,240
2,240

2,240
2,240
2,240
2,240
2,240

2,240
2,240
2,240
2,240
2,250
2,250 

66,340
2,205
2,250
2,130

.36

.41

o MIN
0 MIN

2,260
2,260
2,260
2,290
2,310

2,340
2,370
2,420
2,460
2,560

2,960
3,650
4,600
6,200
8,060

6,650
9,370
9,660
9,780
9,900

9,660
10,400
10,600
10,900
11,000

10,700
11,000
11,000
11,000
10,900

10,700
10,600
10,400
10,200
9,630

9,600
9,290
8,670
6,710
6,440

6,590
8,500
8,530
9,200
9,330

9,440
9,530
9,570
9,510
9,440

9,340
9,250
6,760
8,620
8,590

6,330
6,100
7,660
7,600
7,290
* < BA

204,400 279,420
6,613

11,000
2,260

1.11
1.24

769 CFSM
624 CFSM

9,014
10,700
7,160

1.47
1.69

.47

.70

7,030
6,910
6,670
6,620
6,740

6,770
7,610
0,290
6,900
9,090

9,490
9,660
9,790
9,820
9,790

9,650
9,530
9,310
9,060
6,460

6,460
6,220
7,000
7,670
7,390

7,050
6,750
6,460
6,110
5,510

241,090
0,036
9,620
5,510

1.31
1.46

IN 6.32
IN 9,44

JUL

5,360
4,930
4,400
4,000
3,790

3,590
3,460
3,250
3,090
2,640

2,760
2,690
2,640
2,740
2,760

2,780
2,760
2,750
2,660
2,550

2,060
2,480
2,600
2,920
3,160

3,320
3,370
3,400
3,210
3,140
3,070

99,030
3,195
5,360
2,460

.52

.60

AU6

3,040
3,160
3,660
3,020
3,840

3,700
3,660
3,560
3,440
3,300

3,060
3,000
2,940
2,650
2,930

2,760 
2,620 
2, MO
2,490
2,460

2,360
2,390
2,080
1,940
1,480

1,340
1,290
1,340
1,460
1,560
1,610

61,710
2,636
3,840
1,290

.43

.50

SfcP

1,620
1,600
1,530
1,420
1,360

,350
1,290

.230
>140

1,100

1,090
,100
,080
,220
,340

,250
,220
,200

1,160
1,040

660
894
906
645
642

624 
916 
936 
9U 
918

34,237
1,141
1,620

624
.19
.21
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05230500 Pine River Reservoir at Cross Lake, Minn.

LOCATION.--Lat 46 0 40'09", long 94°06 t 44", in SW%NW% sec.21, T.137 N., R.27 W., Crow Wing County, at dam on Pine 
River, at outlet of Cross Lake at village of Cross Lake.

DRAINAGE AREA.--562 mi 2 (1,456 km 2 ).

PERIOD OF RECORD.--March 1886 to current year. Monthend contents only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level, datum of 1929 (levels by Corps of Engineers). 
Prior to May 3, 1949, nonrecording gage at same site and datum.

EXTREMES.--Current year:- Maximum contents, 100.400 acre-ft (124 hm 3 ) May 15 (elevation, 1,229.47 ft or 
374.742 m); minimum, 70,670 acre-ft (87.1 hm 3 ) Feb. 27 (elevation, 1,227.24 ft or 374.063 m).

Period of record: Maximum contents observed, 173,600 acre-ft (214 hm 3 ) July 10, 1916 (elevation, 1,234.56 
ft or 376.294 m); minimum observed, 1,310 acre-ft (1.62 hm 3 ) below zero of capacity table Aug. 20, 1918 (ele 
vation, 1,217.67 ft or 371.146 m).

REMARKS.--Reservoir is formed by Trout, Whitefish, Rush, and Cross Lakes and several other natural lakes con 
trolled by timber crib dams; storage began in 1886; dam completed in 1886. Capacity between elevations 
1,226.32 ft (373.782 m) and 1,234.82 ft (376.373 m)(maximum allowable range) is 118,710 acre-ft (146 hm 3 ) of 
which 53,280 acre-ft (65.7 hm 5 ) is controlled storage between elevations 1,226.32 ft (373.782 m) and 1,230.32 
ft (375.002 m)(normal operating range). Contents shown herein are contents above an elevation 1,218.67 ft 
(371.451 m). Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers.

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

Date Elevation 
(feet)

Contents 
(acre-feet)

Change in contents 
(acre-feet)

Sept. 30. ..........................
Oct. 31...........................
Nov. 30. ..........................
Dec. 31...........................

......................... 29.22

......................... 28.73

......................... 28.38

......................... 27.93

96,970
90,360
85,670
79,710

-6,610
-4,690
-5,960

CAL YR 1973.

Jan. 31
Feb. 28
Mar. 31
Apr. 30
May 31
June 30
July 31
Aug. 31 
Sept.30

27.54
27.25
27.51
29.24
29.26
29.08
29.21
29.30
29.38

74,590
70,800
74,200
97,250
97,520
95,080
96,840
98,070
99,160

WTR YR 1974.

-2,900

-5,120
-3,790
+3,400

+23,050
+ 270

-2,440 
+1,760 
+1,230 
+1,090

+2,190

NOTE.--Add 1,200.00 ft to obtain elevation above mean sea level.
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05231000 Pine River at Cross Lake Dam, at Cross Lake, Minn.

LOCATION.--Lat 45°40'09", long 94°06'44", in SW^NW^ sec.21, T.137 N., R.27 W., Crow Wing County, at dam at out 
let of Cross Lake at Village of Cross Lake.

DRAINAGE AREA.--562 mi 2 (1456 km 2 ).

PERIOD OF RECORD.--April 1886 to current year. Monthly discharge only for some periods, published in WSP 1308. 
Published as "below Pine River Reservoir" 1895-1916, 1929, and as "at Pine River Dam, at Cross Lake" 1941-56.

GAGE.--Water-stage recorder, headwater gage, and nonrecording tailwater gage, read twice daily. Datum of gages 
is 1,216.32 ft (370.73 m) above mean sea level, datum of 1929. Mar. 26, 1886, to May 31, 1929, nonrecording 
gages on headwater and tailwater at same sites and datum. June 1 to Nov. 30, 1929, nonrecording gage in tail- 
water at datum 1.60 ft (0.49 m) lower. Dec. 1, 1929, to May 2, 1949, nonrecording gage on headwater and 
Dec. 1, 1929, to August 1949, nonrecording gage on tailwater at present sites and datum.

AVERAGE DISCHARGE (unadjusted).--88 years, 217 ft 3 /s (6.15 m 3 /s), 5.24 in/yr (133 mm/yr).

EXTREMES.--Current year: Maximum daily discharge, 2,110 ft 3 /s (59.8 m 3 /s) Oct. 15-21; minimum daily, 30 ft 3 /s 
(0.85 m 3 /s) July 7-15.

Period of record: Maximum daily discharge, 2,250 ft 3 /s (63.7 m 3 /s) in June 1896 (does not include flow 
bypassing dam through crevasse); no flow at times.

REMARKS.--Discharge computed principally on basis of modified weir formula, the head being obtained from twice- 
daily readings on tailwater gage and from headwater recorder. Flow completely regulated by Pine River Res 
ervoir (see preceding page).

COOPERATION.--Computations of daily discharge furnished by Corps of Engineers; one discharge measurement made 
and records reviewed by Geological Survey.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, -ATER YEAR OCTOBER 197i TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APK MAY JUN JUL AUG SEP

1
2
3
4
S

6
7
8
9

10

11
12
13
1«
15

16
17
18
I*
*<K

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CP8M
IN.

CAL YR
WTR YR

so
50
so
so
so
94
100
100
100
329

804
1,400
1,800
2,030
2,110

2,110
2,110
2,110
2,110
2,110

2,110
1,670
1,630
1,610
1,310

1,230
1,230
1,230
1,230
1,000

34,917 15
1,12*
2,110

SO
2.00
2.31

197J TOTAL
1974 TOTAL

980
980
980
623
590

590
S90
ses
585
585

585
427
427
395
430

474
485
485
485
370

360
360
360
435
450

450
450
450
450 
450

,866 11
529
980
360
.94

l.OS

125,574
146,957

450
450
450
450
450

450
4SO
390
360
360

360
360
360
360
360

360
360
360
305
300

300
300
300
300
300

300
337
340
395
400
400 

,417
368
450
300
.65
.76

MEAN
MEAN

400
400
400
400
400

400
400
400
400
400

400
400
400
400
300

295
215
215
215
215

215
215
215
215
215

215
215
215
215
215
215 

9,420
304
400
215
.54
.62

343 MAX
403 MAX

215
215
215
215
293

300
300
300
300
300

300
300
300
300
300

300
300
300
300
300

300
300
300
300
300

300
300
212

7,965
284
300
212
.51
.53

2,110
2,110

200
200
200
200
200

200
200
200
200
200

200
156
150
ISO
150

150
150
150
150
150

150
150
150
150
150

150
150
150
ISO
150
150 

5,206
168
200
150
.30
.34

MIN 20
MIN 30

ISO
ISO
150
150
150

150
150
150
ISO
150

150
150
233
250
250

333
340
340
350
350

350
350
350
350
350

700
700
700
700
700

9,496
317
700
150
.56
.63

CF8M .61
CFSM .72

700
700
700
700
700

700
517
500
500
500

500
750
600
709
700

680
680
880
660
660

733
730
730
730
730

730
730
730
730
730
730

22,109
713
860
500

1.27
1.46

IN 6.30
IN 9.73

730
730
730
625
610

610
950
950
950
950

950
950
950
950
950

950
950
716
620
512

490
490
490
490
324

300
300
300
163
150

19,830
661
950
ISO

1.18
1.31

150
150
116
70
70

38
30
30
30
30

30
30
30
30
30

140
150
150
190
190

190
236
250
250
250

250
250
250
250
250
250

4,364
141
250
30

.25

.29

ISO
150
238
250
250

171
150
108
too
58

50
50
138
150
150

ISO
150
150
150
150

150
150
150
ISO
150

150
150
150
150
150
150

4,563
147
250
50
.26
.30

ISO
150
150
5<t
50

50
SO
SO
50
50

SO
SO
50
50
SO

50
50
50
50
SO

50
50
SO
50
SO

50
SO
SO
SO
50

1,604
60,1
150
SO

.11

.U



118 CROW WING RIVER BASIN 

05244000 Crow Wing River at Nimrod, Minn.

LOCATION.--Lat 46°38'25", long 94°52'44", in SEW* sec.32, T.137 N., R.33 W. , Wadena County, on right bank 
200 ft (61 m) upstream from highway bridge, 0.2 mi (0.3 km) north of Nimrod, and 0.7 mi (1.1 km) upstream 
from Cat River.

DRAINAGE AREA.--1,010 mi 2 (2,620 km2 ), approximately.

PERIOD OF RECORD.--April 1910 to September 1914, July 1930 to current year (winter records incomplete prior to 
1940) .

GAGE.--Water-stage recorder. Datum of gage is 1,313.27 ft (400.285 m) above mean sea level, datum of 1929 
(levels by Wadena County Highway Department from Minnesota Highway Department bench mark). Apr. 15, 1910, 
to Sept. 30, 1914, nonrecording gage at same site, at datum 2.2 ft (0.671 m) lower. July 28, 1930, to 
Nov. 4, 1949, nonrecording gages at same site and datum.

AVERAGE DISCHARGE.--35 years (1939-74), 484 ft 3 /s (13.71 m 3 /s), 6.51 in/yr (165 mm/yr).

EXTREMES.--Current year: Maximum discharge, 3,700 ft 3 /s (105 m 3 /s) Oct. 10 (gage height, 7.35 ft or 2.240 m) ; 
minimum, 238 ft 3 /s (6.74 m 3 /s) Dec. 6 (gage height, 2.63 ft or 0.802 m) .

Period of record: Maximum discharge, 2,890 ft 3 /s (81.8 m 3 /s) Apr. 13, 1965 (gage height, 7.57 ft or 
2.307 m, backwater from ice); maximum gage height, 7.64 ft (2.329 m) Apr. 20, 1950 (backwater from ice); 
minimum discharge observed, 45 ft 3 /s (1.27 m 3 /s) Aug. 7, 1936.

REMARKS.--Records good except those for winter period, which are fair. Flow affected by natural storage in many 
lakes.

REVISIONS (WATER YEARS).--WSP 1508: 1910-11, 1913-14, 1937, 1942(M), 1944(M).

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUl AKG SEP

1
2
3
H
5

6
7
e
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
2%

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAl YR
WTR YR

502
508
580
532
520

U96
472
454

1,300
3*580

3,240
3,090
2,710
2,430
2,260

2,120
2,010
1,900
1,780
1,660

1,560
1,470
1,390
1,320
1,250

1,180
1,120
1,070
1,010

970

45,359 22
1,463
3,560

454
l.«5
1.67

1973 TOTAL
1974 TOTAL

906
876
853
820
787

774
733
766
616
738

778
662
653
665
653

644
630
629
626
640

781
828
800
746
735

731
739
743
7i,flf Ow

748

,068
736
906
616
.73
.81

200,987
253,654

705
720
651
598
429

420
415
410
410
410

405
400
400
395
390

390
390
390
390
390

385
385
385
380
380

360
380
375
375
375
375

13,283
426
720
375
.42
.19

MEAN
MEAN

375
370
370
370
370

370
370
370
370
370

365
365
365
364
365

370
370
375
375
360

360
380
365
365
365

365
390
390
390
395
400

11,664
376
400
364
.37
.43

551 *AX
695 MAX

401
402
403
404
405

406
407
408
409
410

411
412
413
414
415

417
419
420
420
421

421
422
423
423
423

423
423
423

11,596
414
423
401
.41
.43

3,580
3,580

424
424
425
425
426

427
429
430
430
430

431
432
433
434
435

435
437
440
441
442

443
445
447
450
450

450
452
454
457 
460
465 

13,603
439
465
424
.43
.50

MIN 263
MIN 285

469
470
475
476
460

485
467
489
520
620

600
1,200
1,900
1,700
1,550

1,530
1,530
1,510
1,470
1,450

1,480
1,530
1,490
1,410
1,330

1,280
1,250
1,220
1,160
1,140

32,923
1,097
1,900
469
1.09
1.21

CF8M .55
CFSM ,69

1,100
1,060
1,050
1,020
1,000

982
957
931
925
933

1,160
1,330
1,290
1,270
1,240

1,260
1,290
1,270
1,240
1,220

1,220
1,210
1,170
1,140
1,100

1,070
1,050
1,030
1,010 
1,040
1,160 

34,748
1,121
1,330
925
1.11
1.26

IN 7.
IN 9.

1,130
1,090
1,07U
1,090
1,070

1,220
1,330
1,250
1,160
1,120

1,060
1,040
1,000

976
946

909
674
647
625
605

763
753
724
694
670

- 641
615
592
562
543

27,431
914

1,330
543
.91

1.01

40
34

513
466
441
416
362

354
324
305
299
285

306
320
337
410
435

436
440
434
424
423

530
559
542
545
552

530
509
493
501 
505
484 

13,508
436
559
265
.43
.50

462
497
466
459
437

414
390
377
375
427

485
536
517
494
476

471
463
454
462
462

466
475
472
489
573

526
515
515
529 
533
545 

14,786
477
573
375
.47
.54

545
542
536
524
505

493
503
480
450
433

434
433
422
408
392

3S4
363
387
363
374

368
360
393
396
369

371
346
342
343 
342

12,663
423
545
342
.42
,47
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05245100 Long Prairie River at Long Prairie, Minn.

119

LOCATION.--Lat 45 e 58'30", long 94°S1'56", in NEWTON* sec.20, T.129 N., R.33 W., Todd County, on right bank 90 ft 
(27 m) upstream from bridge on First Avenue at Long Prairie and 400 ft (122 m) downstream from Venewitz Creek.

PERIOD OF RECORD.--October 1971 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,281.74 ft (390.67 m) above mean sea level, datum of 1929.

EXTREMES.--Current year: Maximum discharge, 828 ft 3 /s (23.4 m3 /s) Apr. 15 (gage height, 5.35 ft or 1.631 m); 
minimum, 22 ft 3 /s (0.62 m3 /s) Sept. 24 (gage height, 1.28 ft or 0^390 m).
9 oc!ri ? °? Tecord; Maximum discharge, 3,270 ft 3 /s (92.6 m3 /s) July 22, 1972 (gage height, 9.37 ft or 
2.856 m); minimum, 22 ft 3 /s (0.62 m3 /s) Sept. 24, 1974 (gage height, 1.28 ft or 0.390 m).

REMARKS.--Records good except those for winter periods, which are fair.

DISCHARGE, IN CUBIC FEET

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
10
IS

16
17
18
1«
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
AC.FT

CAL YR
WTR YR

DOT

62
61
61
60
60

60
60
60
66
110

99
111
111
105
110

123
132
134
133
124

116
108
100
95
89

88
««
85
84
83
• 1 

2,859
92.2
134
60

5,670

1973 TOTAL
1974 TOTAL

NOV

80
79
7«
78
73

70
81
59
63
65

64
69
72
72
72

72
72
71
71
75

96
95
96
106
111

111
98
70
69
68

•••»• 

2,356
7».5
111
59

4,670

50,617
39,594

DEC

66
67
66
64
62

60
58
56
54
53

51
50
50
49
49

49
49
49
49
50

51
52
S3
53
53

53
53
53
S3
53
52

1,682
54.3

68
49

3,340

MEAN
MEAN

JAN

52
52
51
51
50

50
49
49
48
46

47
47
46
46
45

45
44
44
44
44

44
44
44
44
44

44
44
44
44
44
44 

1,436
46.3

52
44

2,850

139 MAX
108 MAX

PER SECOND, MATER YEAR OCTOBER 1973

FEB

44
44
44
44
44

44
44
44
44
44

44
44
44
45
45

46
46
47
48
46

49
50
50
51
52

53
53
54

1,309
46.8

54
44

2,600

910 MIN
792 MIN

MAR

55
55
56
57
57

57
se
56
58
58

59
59
59
60
60

60
60
60
60
61

61
62
62
62
62

62
62
62
62
63

1,650 10
59.7

63
55

3,670 20

49 AC-FT
26 AC-FT

APR

66
65
65
67
63

119
181
231
234
316

455
560
703
762
79?

770
619
498
425
371

349
349
349
342
324

292
277
272
nniC f •*

276

,506
350
792
65

,840

100,400
78,530

MAY

265
250
236
223
209

195
163
175
179
192

247
262
314
350
367

367
356
340
323
303

285
276
265
252
240

226
212
203
195
194
205

7,911
255
367
175

15,690

TO SEPTEMBER 1974

JUN

209
213
196
166
179

263
290
260
246
246

236
222
210
196
161

166
154
142
132
139

136
123
116
111
107

103
100
97
94
91

5,152
172
290
91

10,220

JUL

60
78
79
76
71

70
67
63
63
61

61
64
60
59
56

56
54
54
Si
52

50
50
49
52
55

52
51
49
46
47
46

1,626
59.0

60
46

3,630

AUG
45
72
61
46
46

44
43
42
41
51

69
69
62
56
54

52
50
49
46
46

49
49
49
49
49

49
49
46
49
49
49

1,590
51.3

72
41

3,150

SEP

46
46
47
47
46

45
45
45
46
43

41
40
39
37
36

35
35
35
33
33

33
32
32
26
29

29
26
26
27
27

1,115
37.2

46
26

2,210



120 CROW WING RIVER BASIN

05246500 Gull Lake near Brainerd, Minn.

LOCATION.--Lat 46°24'40", long 94 0 21'26", in Nh sec.20, T.134 N., R.29 W., Cass County, in pool of dam on Gull 
River, 800 ft (244 m) south of outlet of Gull Lake, 0.2 mi (0.3 km) upstream from Gull Lake Dam, and 8 mi 
(13 km) northwest of Brainerd.

DRAINAGE AREA.--287 mi 2 (743 km 2 ).

PERIOD OF RECORD.--August 1911 to current year. Prior to October 1941 monthend contents only, published in WSP 
1308. Published as Gull Lake Reservoir October 1941 to September 1956.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level, datum of 1929. Prior to Aug. 10, 1949, non- 
recording gage 800 ft (244 m) north of present site at same datum. Aug. 11, 1949 to June 30, 1973, water- 
stage recorder at present site and at datum 1,188.14 ft (362.15 m) above mean sea level, adjustment of 1912.

EXTREMES.--Current year: Maximum contents, 62,320 acre-ft (76.8 hm 3 ) June 8 (elevation, 1,194.10 ft or 
363.961 m); minimum, 42,880 acre-ft (52.9 hm 3 ) Mar. 1 (elevation, 1,192.58 ft or 363.498 m).

Period of record: Maximum contents, 74,800 acre-ft (92.2 hm 3 ) June 30, 1914 (elevation, 1,195.05 ft or 
364.251 m); minimum observed, 22,250 acre-ft (27.4 hm 3 ) Mar. 20, 1924 (elevation, 1,190.75 ft or 362.941 m).

REMARKS.--Reservoir is formed by Gull Lake and several other natural lakes controlled by concrete dam completed 
in 1913; storage began in 1912. Capacity between elevation 1,192.75 ft (363.55 m) and 1,195.75 ft (364.46 m) 
(maximum allowable range and normal operating range) is 26,020 acre-ft (32.1 m). Contents shown herein are 
contents above elevation 1,188.75 ft (362.33 m). Water is used to benefit navigation on Mississippi River 
below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers, in terms of cfs-days and converted to acre-feet by Geolo 
gical Survey.

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

Date

Sept. 30. ..........................................
Oct. 31...........................................
Nov. 30...........................................
Dec. 31 ...........................................

Elevation 
(feet)

93 95
.............. 93.63
.............. 93.24
.............. 93.31

Contents 
(acre-feet)

60,360
56,190
51,160
52,070

Change in contents 
(acre-feet)

-4,170
-5,030

+ 910

CAL YR 1973.

Jan. 31
Feb. 29
Mar. 31
Apr. 30
May 31
June 30
July 31
Aug. 31 
Sept.30

+5,830

93.00
92.59
92.71
93.93
93.79
93.84
93.86
93.86
93.62

48,050
43,000
44,350
60,100
58,280
58,940
59,200
59,200
56,060

-4,020
-5,050
+1,350

+15,750
-1,820

+ 660
+ 260

0
-3,140

WTR YR 1974. -4,300

NOTE.--Add 1,100.00 ft to obtain elevation above mean sea level.



CROW WING RIVER BASIN 

05247000 Gull River at Gull Lake Dam, near Brainerd, Minn.

121

LOCATION.--Lat 46°24'40", long 94°21'12", in sec.20, T.134 N., R.29 W., Cass County, in headwater and tailwater 
of dam at outlet of Gull Lake, 8 mi (13 km) northwest of Brainerd.

DRAINAGE AREA.--287 mi 2 (743 km 2 ).

PERIOD OF RECORD.--August 1911 to current year. Monthly discharge only for some periods, published in WSP 1308. 
Published as "at Gull Lake Reservoir" 1929.

GAGE.--Water-stage recorder on headwater and nonrecording gage on tailwater. Datum of gages is at mean sea 
level, datum of 1929. August 1911 to May 23, 1929, and Dec. 1, 1929, to Aug. 1, 1949, both gages were non- 
recording gages at same site and datum in use. May 24 to Nov. 30, 1929, nonrecording gage 500 ft downstream 
at different datum. Aug. 2, 1949, to June 30, 1973, at present sites with datum of gage at 1,188.14 ft 
(362.15 m) above mean sea level, adjustment of 1912.

AVERAGE DISCHARGE (unadjusted).--63 years, 108 ft 3 /s (3.06 m3 /s), 5.11 in/yr (130 mm/yr).

EXTREMES.--Current year: Maximum daily discharge, 561 ft 3 /s (15.9 m3 /s) May 16; minimum daily, 21 ft 3 /s 
(0.59 m j /s) July 9-13.

Period of record: Maximum daily discharge, 1,120 ft 3 /s (31.7 m 3 /s) May 15, 1938; no flow at times.

REMARKS.--Discharge computed at dam on basis of modified weir formulas, the head being obtained from twice-daily 
readings on tailwater gage and from headwater recorder. Flow completely regulated by Gull Lake (see preced 
ing page).

COOPERATION.--Computations of daily discharge furnished by Corps of Engineers; one discharge measurement made 
and records reviewed by Geological Survey.

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO StPTEMbtR 1974

DCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SfcP

1
2
3
4
*

*
7
•
9

10

11
12
13
1«
IS

Ik
17
16
19
20

21
11
23
24
2S

2*
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
CF6M
IN.

CAL VR
WTR YR

94
95
95
95
95

95
95
95
95

ISO

390
510
510
525
525

525
5i5
525
S25
S25

440
440
440
440
440

430
425
420
400
275
27S •

10,544
340
S25
94

1.16
1.37

1973 TOTAL
1974 TOTAL

275
275
275
270
270

270
2*5
265
2*5
2*0

2*0
2*0
2*0
2*0
2*0

2*0
160
160
160
160

160
169
169
2*5
2*5

2*5
2*5
2*5
2*5
2*5

7,363
24*
275
1BO
.6*
.9*

52,719
71,221

16*
16*
IS*
16*
18*

IS*
16*
111
105
99

105
108
106
106
106

108
106
106
105
105

10S
105
105
105
105

106
106
106
163
1S3
171 

4,074
131
18*
99

.4*

.53

MEAN
MEAN

171
1*6
1*5
1*2
159

159
159
159
159
1**

160
1BO
160
150
15*

159
201
201
210
210

225
225
225
226
231

231
256
256
256
255
255

6,105
197
256
ISO
.69
.79

144 MAX
195 MAX

220
234
226
228
251

243
231
231
231
231

240
24*
22S
21*
219

174
1*2
1*6
1*5
1*5

1*5
144
147
144
153

1*6
1*5
1*6

5,570
199
251
144
.*9
.72

525 MIN
5*1 MIN

12*
9*
9*
9*
9*

99
99
99
99
99

99
99
99
99
99

99
99
99
99
99

99
99
9*
9*
99

99
99
99
99
99
99 

3,076
99.3
12*
9*

.35

.40

1* CFSM
21 CF8M

102
102
102
102
102

102
102
102
102
102

102
105
169
169
198

285
265
285
265
290

300
305
310
310
310

310
310
310
310
435

*,44S
215
435
102
.75
.84

.50

.68

435
450
440
440
440

420
310
310
21*
21*

21*
225
222
580
360

5*1
55*
532
526
522

522
522
522
497
370

3*5
3*5
3*5
3*0
3*0
555

12,402
400
5*1
21*
1.39
1.61

IN 6.85
IN 9.23

3S5
350
350
2*0
21*

225
5*0
5*0
5*0
5*0

555
5*0
535
250
250

250
250
245
245
240

240
240
240
230
114

114
80
60
43
43

8,780
293
5*0
43

1.02
1.14

43
43
43
45
43

43
43
42
21
21

21
21
21
22
22

42
42
42
42
42

42
42
41
41

114

87
172
172
170

tt 4hfto
tt A40

1,675
54.0
172
21

.19

.22

4*
47
159
159
15*

15*
15*
108
10B
59

60
60
110
110
186

166
166
186
18*
18*

185
IBS
165
10*
10*

10*
10*
10*
10*
105
105

4,019
130
188
4*
.45
.52

105
105
105
31
31

31
31
31
31
31

31
51
31
31
31

31
31
31
31
31

31
31
31
31
31

31
31
31
30
30

1,150
38.3
105
30

.13

.15



CROW WING RIVER BASIN 

05247500 Crow Wing River near Pillager, Minn.

122

LOCATION.--Lat 46 0 18'18", long 94 0 22'38", in SWWE* sec.30, T.133 N., R.29 W., Cass County, at Sylvan dam power- 
plant of Minnesota Power $ Light Co., 3.6 mi (5.8 km) above mouth and 4.9 mi (7.9 km) southeast of Pillager.

PERIOD OF RECORD.--October 1968 to current year. Records for August 1924 to September 1968 available in files 
of the Minnesota district office.

AVERAGE DISCHARGE.--6 years, 1,610 ft 3 /s (45.6 m 3 /s).

EXTREMES.--Current year: Maximum daily discharge, 12,200 ft 3 /s (346 m 3 /s) Apr. 15; minimum daily, 470 ft 3 /s 
(13.3 m 3 /s) July 20.

Period of record: Maximum daily discharge, 16,600 ft 3 /s (470 m 3 /s) Apr. 12, 13, 1969; minimum daily, 
152 ft3 /s (4.30 m 3 /s) Sept. 21, 1970.

Maximum daily discharge since 1924, 18,300 ft 3 /s (518 m j /s) Apr. 14, 1965.

REMARKS.--Records fair. Discharge computed on basis of powerplant records. Flow partly regulated by power- 
plants and Gull Lake (see p. 120).

COOPERATION.--Records collected by Minnesota Power $ Light Co. under general supervision of Geological Survey, 
in connection with a Federal Power Commission project.

DAY OfT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

I
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IS
19
20

21
22
23
24
25

26
27
28 
29
30 
31

TOTAL
MEAN
MAX
MINI

CAL YR
WTR YR

975
957
796
967
902

872
916
959

1,140
1,740

2,930
6,62C
8,850

10,100
9,420

7,990
7,090
6,350
5,190
5,610'

5,060
4,48C
4,090
3,730
3,430

3,210
2,810
2,750 
2,540
2,01C

2,440
2, COO
2,020
1,B80
1,640

1,670
It 550
1,460

969
1,040

1,250
1,580
1,890
2,070
1,450

1,500
1,530
1,470
1,410
1,400

1,640
1,950
2,C90
2,010
2,030

1,950
1,860
1,770 
1,620
1,440

2, 420 ————— 

116,904 50,579
3,771

10,100
796

1973 TOTAL
1974 TOTAL

1,686
2,440

969

556,806
645,784

1,410
1,38C
1,790
1,280
601

650
671
789

1,C20
1,110

941
924

1,040
929
984

892
972
866
889
834

931
948
916
928
862

895
1,000

885
O ArtVoU 
945 
952

30,214
975

1,790
601

MEAN
MEAN

883
947
748
830
743

783
749
79B
684
657

645
643
608
632
622

686
664
642
651
708

695
738
739
724
800

736
821
828
804 
906
914 

23.028
743
947
608

1,525
1,769

846
902
859
875
703

864
760
755
763
845

919
817
831
871
793

713
761
732
725
655

773
69 B
740
750
750

741
769
761

—————

21,971
785
919
655

MAX 10,100
MAX 12,200

762
654
731
766
680

791
869
772
775
845

752
830
874
914
890

932
B70
957
902
918

877
839
825
754
780

808
698
798
750 
784
793 

25,190
813
957
654

MIN
MIN .

792
773
767
792
813

824
934
942

1.090
1,310

2,080
3,000
4,640
6,893
12,200

11,700
9,490
7,870
6,863
6,510

6,143
5,690
5,680
5,340
4,990

4,630
4,430
4,350
3,950 
3,840

129,317
4,311
12,200

767

416
470

3,810
3,700
3,380
3,240
3,200

2,920
2,480
2,510
2,510
2,320

3,010
3,170
3,690
4,160
4,440

4,530
4,430
4,300
4,140
3,930

3.8BO
3,620
3,560
3,230
3,300

2,880
2,B20
2,730
2,560 
2,580
2,670 

103,700
3,345
4,530
2,320

2,970
2,900
2,B60
2,800
2,610

3,110
3,260
3,530
3,570
3,430

3,200
2,920
2,830
2,510
2,340^

2,270
1,980
2,030
1,890
1,800

1,880
1,730
1,640
1,660
1,530

1,300
1,180
1,130
1,120 
937

68,917
2,297
3,570

937

982
926
994
861
91B

781
779
805
576
604

592
564
600
8B9
836

910
937
724
652
470

851
668
694
839
931

851
872
759
O T f.
O f O

717 
tonJ~O

24,056
776
994
470

755
884

1,060
1,040
1,090

1,040
953
949
692
975

961
1,120
1,250
1,390
1,240

1,170
1,130
1,040

9B3
955

971
979
798
893

1,020

1,120
1,030
1,120
1,180 
1,030
1.050 

31,868
1,028
1,390

692

939
998

1.000
764
815

829
714
740
706
677

638
700
695
692
538

754
509
576
596
513

570
552
494
627
641

577
545
517 
632
522

20,040
668

1,000
494



MISSISSIPPI RIVER MAIN STEM 

05267000 Mississippi River near Royalton, Minn.

123

LOCATION.--Lat 45°51'40", long 94°21'30", in lot 2, sec.20, T.39 N., R.32 W., Morrison County, at plant of
Minnesota Power § Light Co., 4 mi (6.4 km) northwest of Royalton, 4.5 mi (7.2 km) downstream from Swan River, 
and at mile 956 (1,538 km) upstream from Ohio River.

DRAINAGE AREA.--11,600 sq mi (30,000 km 2 ), approximately.

PERIOD OF RECORD.--March 1924 to current year.

AVERAGE DISCHARGE.--50 years, 4,366 ft 3 /s (124 m 3 /s), 5.11 in/yr (130 mm/yr).

EXTREMES.--Current year: Maximum daily discharge, 22,800 ft 3 /s (646 m 3 /s) Oct. 15, 16; minimum daily, 1,650 ft*/s 
(46.7 m 3 /s) Sept. 28.

Period of record: Maximum daily discharge, 37,700 ft 3 /s (1,070 m 3 /s) Apr. 16, 1965; minimum daily, 
254 ft 3 /s (7.19 m3 /s) Nov. 25, 1936.

REMARKS.--Records good. Discharge computed on basis of powerplant records. Flow partly regulated by power- 
plants and Winnibigoshish, Leech, Pokegama, Sandy, and Gull Lakes and .by Pine River Reservoir (see p. 104, 
106, 108, 112, 116, 120).

COOPERATION.--Records collected by Minnesota Power § Light Co. under general supervision of Geological Survey, 
in connection with a Federal Power Commission project.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 3,560
2 3,390
3 3,270
4 3,230
5 3,230

6 2,750
7 2,860
8 3,110
9 3,350

10 5,710

11 11,200
12 15,500
13 20,300
14 21,800
15 22,800

16 22,800
17 21,400
18 20,600
19 20, 100
20 18,800

21 IB, 100
22 17,800
23 17, 100
24 16,600
25 16,000

26 14, 900
27 14,800
28 14, 800
29 13,800 
30 13,400
31 11,700

TOTAL 398,760
MEAN 12,860
MAX 22,800
MIN 2,750
CFSM 1.11
IN. 1.28

10,800
11,600
11,50C
11.200
11.100

9,920
9,310
9,110
8,660
7,430

7,310
7,080
7,730
8,220
7,820

7,000
7,000
7,000
7,000
7,270

7,280
7,460
8,240
8,560
8,440

8,780
9,050
9,050
9,050
8,070

258,040
8,601

11,600
7,000

.74

.83

CAL YR 1973 TOTAL 2,153.
WTR YR 1974 TOTAL 2,760,

7,670
6,790
7,170
6,790
4,860

3,200
3,620
3,750
3,980
3,350

3,900
4,350
4,000
3,190
3,420

3,930
4,030
4,180
4,790
4,800

4,230
4,860
4,710
4,710
4,710

4,710
4,710
4,710
4,710
4,710 
4,710

4,710
4,710
4,100
3,840
3,460

3,560
3,500
3,630
3,410
3,280

3,230
3,230
3,230
3,260
3,190

3,220
3,190
3,100
3,150
3,050

3,230
3,170
3,030
3,240
3,060

3,390
3,030
3,660
3,980
3,710 
3,230

143,270 1C6.780
4,622
7,670
3,190

.40

.46

110 MEAN
700 MEAN

3,445
4,710
3,030

.30

.34

5,899
7,618

3,030
3,130
3,230
3,130
3,140

3,110
3,030
3,100
3,C60
3,170

3,230
3,200
3,240
3,140
3,230

3,200
3,080
3,280
3,150
3,160

3,300
3,100
3,030
3,200
3,030

3,170
3,170
3,260

88,270
3,153
3,300
3,030

.27

.28

MAX 22,
MAX 22,

3,100
3,300
3,150
3,090
3,370

3,980
3,770
3,630
3,460
3,530

4,030
4,460
4,420
4,350
4,040

4,230
4,230
4,230
3,760
3,760

3,960
3,680
3,400
3,290
3,720

3,310
3,180
3,260
3,450
3,370 
3,813

114,320
3,688
4,460
3,090

.32

.37

800 MIN
800 MIN

3,440
3,530
3,780
3,340
3,670

4,170
4,230
4,230
4,610
5,000

5,850
8,310

10,200
12,530
16,200

20,400
21,400
21,300
20,200
18,800

19,400
19,300
18,900
18,900
18,900

18,900
18,900
18,930
19,400
19,600

386,230
12,870
21,400
3,340

1.1 1
1.24

1,550
1,650

19,200
18,700
18,900
17,700
17,100

17,000
16,800
15,400
13, BOO
14,000

14,900
15,700
16,700
17,800
18,100

18,500
18,500
18,500
18,800
18,200

17',100
17,600
16,800
16,300
15,900

15,700
14,800
14,500
14,000
13,600 
13,100

513,700
16,570
19,200
13,100

1.43
1.65

CFSM .51
CFSM .66

13,200
13,500
13,000
12,700
12,700

12,600
13,600
14,600
16,400
16,700

17,000
16,200
16,200
16,200
16,000

15,400
15,400
14,300
14,400
14,200

13,800
12,900
12,300
12,200
11,000

10,800
10,500
9,540
9,370
8,570

405,280
13,510
17,000
8,570
1.16
1.30

IN 6.93
IN 8.92

7,730
7,580
7,930
7,340
5,820

5,160
5,380
5,330
4,750
4.220

2,920
4,380
3,830
4,380
4,760

4,220
4,610
4,460
4,460
4,400

3,840
4,070
4,010
4,480
4,970

4,900
4,900
5.210
5,170
4.900 
4,780

154,890
4,996
7,930
2,920

.43

.50

4,360
5,050
5,320
5,510
6,110

5,910
5,740
5,200
5,460
5,460

5,460
5,150
5,460
5,420
5,200

4,740
5,030
5,030
4,300
3,960

3,910
4,060
4,090
3,670
3,430

3,490
3,340
3,080
3,110
2,990 
3,110

142,150
4,585
6,110
2,990

.40

.46

3,110
3,350
2,900
3,110
3,110

2,610
2,610
2,610
2,450
2,430

2,240
2,190
2,130
2,130
2,130

2,130
2,380
2,610
2,270
2,290

2,270
1,830
1,780
1,810
1,790

1,660
1,790
1,650
1,810
1,830

69,010
2,300
3,350
1,650

.20

.22



124 SAUK RIVER BASIN 

05270500 Sauk River near St. Cloud, Minn.

LOCATION.--Lat 45°33 I 35", long 94 0 14'00", in SE^SW?* sec.8, T.124 N., R.28 W., Stearns County, on right bank 
0.5 mi (0.8 km) northwest of Waite Park, 3 mi (4.8 km) west of St. Cloud, and 5 mi (8.0 km) upstream from 
mouth.

DRAINAGE AREA.--925 mi 2 (2,396 km2 ).

PERIOD OF RECORD.--July 1909 to December 1912, April to December 1913, May to November 1929, March 1930 to 
September 1931, April to November 1932, March to November 1933, March 1934 to current year. Monthly dis 
charge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 1,034.63 ft (315.36 m) above mean sea level, datum of 1929. Prior 
to Nov. 22, 1934, nonrecording gage on highway bridge 1 mi (1.6 km) downstream at datum 6.77 ft (2.06 m) lower.

AVERAGE DISCHARGE.--44 years (1909-12, 1930-31, 1934-74), 268 ft j /s (7.59 m 3 /s), 3.93 in/yr (100 mm/yr).

EXTREMES.--Current year: Maximum discharge, 855 ft 3 /s (24.2 m 3 /s) Apr. 22 (gage height, 3.33 ft or 1.015 m); 
maximum gage height, 3.67 ft (1.119 m) Mar. 3 (backwater from ice); minimum discharge, 64 ft 3 /s (1.81 m3 /s) 
Sept. 8 (gage height, 1.00 ft or 0.305 m).

Period of record: Maximum discharge, 9,100 ft 3 /s (258 m j /s) Apr. 13, 1965 (gage height, 10.68 ft or 
3.255 m); minimum, 0.3 ft 3 /s (0.008 m*/s) Nov. 25, 1936.

REMARKS.--Records good except those for winter periods, which are fair. Flow regulated by powerplants and reser 
voirs above station.

REVISIONS (WATER YEARS).--WSP 895: Drainage area. WSP 1308: 1912(M), 1932(M). WSP 1508: 1937(m).

DAY OCT

DISCHARGE,

NOV

CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DEC JAN. APR MAY JUN JUL AUG SfcP

1
2
3
a
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN

MAX
MIN
CFSf
IN.

CAL Yh
«TR YH

169
186
186
189
180

169
164
156
169
260

292
347
337
356
365

372
365
372
372
361

354
351
344
33tt
340

314
305
269 
286
279
279

- 8,666
266
372
156
.31
.3o

1973 TOTAL
1974 TOTAL

276
257
254
241
235

226
220
238
211
169

172
178
163
189
180

160
175
160
178
200

273
295
292
296
306

311
324
318 
308
302

7,191 !
2«0
324
172
.26
.29

125,698
69,762

314
282
286
269
282

260
250
235
220
210

200
19C
180
165
160

150
140
130
125
125

120
120
115
115
115

115
115
no
110
110
no

'l76

31"
110
.19
.22

*EAN
MEAN

108
108
106
106
106

106
106
104
10"
103

102
102
100
100
100

100
ICC
too
100
100

100
100
100
100
100

100
100
100 
100
100
100

3,163
102
106
H'O
.11
.13

345 "AX
246 *AX

98
98
98
98
98

too
too
100
100
102

102
104
104
106
106

108
110
110
110
112

112
112
114

114
114

116
118
120

2,96"
107
120
96
.12
.12

1.960
861

122
125
130
135
140

150
160
170
180
190

205
215
225
230
235

240
2"0
235
230
230

225
222
220
220
215

215
220
225
230 
235
266

6,260
203
266
122
,22
,25

HIN 96
MN 67

289
314
316
324
358

400
463
544
609
645

654
717
767
785
812

634
643
816
612
616

634
661
803
780
767

740
726
713 
677
65(1

19,675
656
061
289
.71
.79

CFSM .37
CFS* .27

616
605
576
54Q
516

456
344
356
379
366

U66
480
452
484
520

528
532
508
500
504

524
528
520
477
449

438
428
417
403
400
421 

t4,757
476
618
344
.51
.59

IN 5.06
IN 3.61

396
375
365
347
337

386
428
438
459
524

532
520
500
492
U60

456
442
424
403
396

403
379
365
354
337

316
302
279
257 
235

11,929
398
532
235
.43
.46

220
208
208
197
175

166
169
158
153
142

130
140
145
142
135

127
130
120
115
108

106
108
108
122
115

108
101
97
97 
93
93

4,236
137
220
93

.15

.17

90
101
113
104
99

97
64
62
62
97

97
97
90
66
84

66
84
82
60
60

93
66
64
78
75

77
71
71
71
71
71

2,665
86.0
113
71

,09
.11

71
71
71
71
67

69
69
67

127
95

90
95
93
93
93

66
93
90
97
95

95
90
90
90
90

86
62
78
76
64

2,568
65,6
127
67
,09
,10



ELK RIVER BASIN 

05275000 Elk River near Big Lake, Minn.

125

LOCATION.--Lat 45°20'02", long 93°40'00", in NE%SW% sec. 3, T.33 N., R.27 W., Sherburne County, on right bank at 
upstream side of highway bridge, 4 mi (6 km) east of Big Lake and 4 mi (6 km) downstream from St. Francis 
River.

DRAINAGE AREA.--615 mi 2 (1,593 km 2 ).

PERIOD OF RECORD.--April 1911 to September 1917, April to September 1931, April to November 1932, March to 
November 1933, March 1934 to current year.

GAGE.--Water-stage recorder. Datum of gage is 899.60 ft (274.20 m ) above mean sea level, datum of 1929. April 
1911 to Sept. 30, 1917, Apr. 1, 1931, to July 26, 1934, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--46 years (1911-17, 1934-74), 255 ft 3 /s (7.222 m3 /s), 5.63 in/yr (143 mm/yr).

EXTREMES.--Current year: Maximum discharge, 599 ft 3 /s (17.0 m 3 /s) June 14 (gage height, 2.31 ft or 0.704 m); 
maximum gage height, 2.50 ft (0.762 m) Mar. 17 (backwater from ice); minimum discharge, 76 ft 3 /s (2.15 m 3 /s) 
Sept. 8, 9 (gage height, 0.83 ft or 0.253 m).

Period of record: Maximum discharge, 7,360 ft 3 /s (208 m 3 /s) Apr. 16, 1965 (gage height, 10.86 ft or 
3.310 m); minimum, 3.6 ft 3 /s (0.102 m*/s) July 31, 1934.

REMARKS.--Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 895: 1939. WSP 1308: 1912(M), 1915-17(M).

DAY OCT

DISCHARGE, IN CUBIC FfctT PER SECOND, WATER YEAR OCTOBER 1973 TO SfcPTEMbfcR 1974 

NOV DEC JAN FEb MAR APR HAY JUN JUL AUG SkP

1
2
3
4
5

6
7
e
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CF3M
IN,

CAL YR
WTR YR

209
202
195
187
180

170
163
160
164
355

464
486
491
490
502

508
SOI
476
447
424

410
397
381
362
342

320
295
275
258
244
235

10,293
332
508
160
,54
,62

1973 TOTAL
1974 TOTAL

228
222
215
209
202

188
197
186
235
303

202
189
186
186
186

186
183
183
183
212

286
308
310
330
354

363
357
346
329
330

7*394
246
363
183
,40
,45

108,185
82,817

333
308
290
272
222

197
180
165
ue
135

125
117
110
104
98

94
90
88
87
85

84
83
82
82
82

82
82
82
82
82
82 

4,153
134
333
82
,22
,25

MEAN
MEAN

82
82
81
81
80

80
80
80
79
79

79
79
80
80
81

82
83
84
87
88

90
91
93
94
95

96
97
98
98
O ATO 
QATO

2,675
86.3

96
79

,1«
,16

296 MAX
227 MAX

98
98
98
99
100

101
102
103
104
106

107
110
112
114
117

118
118
119
119
120

120
121
125
130
135

140
147
155

3,236
116
155
98
,19
,20

2,400
586

163
172
184
199
210

221
230
236
242
249

254
260
262
268
270

271
269
266
257
244

232
229
227
226
223

223
217
212
204 
205
212 

7,137
230
271
163
.37
.43

MIN 82
MIN 79

241
260
283
286
326

390
426
441
456
460

455
469
485
490
495

513
528
522
499
482

474
476
476
472
466

448
443
430
416 
401

13,009
434
528
241
.71
,79

CFSM ,48
CF8M ,37

391
381
369
352
335

315
301
285
283
285

312
325
334
373
425

447
447
451
453
440

431
430
418
403
384

363
344
325
311 
302
324

11,339
366
453
283
,60
,69

IN 6,54
IN s.oi

317
309
299
288
281

330
446
464
436
539

581
582
562
578
»6t>

570
532
490
454
447

488
487
435
395
332

296
268
241
221 
203

12,457
415
586
203
,67
,75

188
184
188
177
165

151
143
132
125
131

139
131
138
150
147

133
136
131
128
120

122
117
110
125
140

127
118
110
102 
97
93

4,198
135
lea
93

.22

.25

92
109
141
157
149

187
168
151
150
179

180
170
155
145
135

126
120
120
115
109

108
108
103
100
99

95
92
91
91
A AOO 
ACOO

3,918
126
187
85
,20
,24

82
83
84
82
80

83
84
79

121
159

142
135
136
132
127

120
114
109
105
96

94
92
87
86
85

86
82
80
83 
80

3,008
100
159
79

,16
.18



126 CROW RIVER BASIN 

05278000 Middle Fork Crow River near Spicer, Minn.

LOCATION.--Lat 45 e 15'45", long 94 e 48'10", in NE% sec.27, T.121 N., R.33 W., Kandiyohi County, on right bank 75 ft 
(23 m) upstream from highway bridge, 1.5 mi (2.4 km) downstream from Lake Calhoun, 3 mi (4.8 km) downstream 
from Green Lake, and 6.8 mi (10.9 km) northeast of Spicer.

DRAINAGE AREA.--179 mi 2 (464 km 2 ), approximately. 

PERIOD OF RECORD.--March 1949 to current year.

GAGE.--Water-stage recorder and concrete and steel sharp-crested V-notch weir. Datum of gage is 1,147.93 ft 
(349.89 m) above mean sea level, datum of 1929 (Kandiyohi County Highway Department bench mark). Prior to 
July 20, 1950, nonrecording gage at bridge 75 ft (23 m) downstream at same datum.

AVERAGE DISCHARGE.--25 years, 52.8 ft j /s (1.495 m 3 /s), 4.01 in/yr (102 mm/yr).

EXTREMES.--Current year: Maximum discharge, 135 ft j /s (3.82 m 3 /s) about June 7 (gage height, 3.68 ft or
1.122 m, from high-water mark); minimum, 1.0 ft 3 /s (0.03 m 3 /s) Sept. 29, 30 (gage height, 1.93 ft or 0.588 m).

Period of record: Maximum discharge, 408 ft s /s (11.6 m 3 /s) June 29, 1953 (gage height, 6.52 ft or 
1.987 m); maximum gage height, 6.67 ft (2TOT3 m) June 25, 1957; no flow Mar. 15-24, 1949, Feb. 26 to Mar. 26, 
1960, Dec. 8, 1963, Feb. 10-21, 1965, Feb. 19-28, 1968.

REMARKS.--Records good except those for winter periods, which are fair. Flow affected by natural storage and 
some regulation from lakes above station.

REVISIONS (WATER YEARS).--WSP 1508: 1949(M), 1950.

DAV OCT

DISCHARGE* IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NQV DEC JAN Ff6 MAR APR MAV JUN JUL AUG SEP

1 
2
3
4
5

6
7
B
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23

25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

.7 

.7

.9

.7

.1

.7

.2
5.6
6.B

20

22
29
26
26
26

25
22
20
20
16

16
20
20
19
23

22
23
22
20
22

557.4
16.0

29
5.6
.10
.12

1973 TOTAL
1974 TOTAL

2a
23
22
20
20

19
19
19
16
17

16
17
17
16
18

18
16
16
17
22

30
3a
33
35
sa

33
37
37
37
37

723
2a.i

37
16

.13

.15

20,9a6.
ia,i82.

sa 
3a
36
36
37

25
8.7
6.2
8,2
6.2

7.6
7. a
7. a
7. a
7. a

7.. a
7.4
7.4
7,4
7.8

6.5
10
14
20
30

ja
35
35
35
35
35

601.6
19. a

57
7. a
.11
.13

7 MEAN
B MEAN

35
3a
3a
34
34

33
32
32
31
30

30
30
29
2«
26

27
25
2a
2a
2a

23
23
23
24
24

24
24
25
25
26
26

665
27.9

35
23
,16
.16

57.4
36.9

26
27
27
26
26

26
28
26
29
10

32
30
30
30
31

31
a3
a7
43
aa

45
45
as
as
as

as
as
as

1,000
35.7

47
26
.20
.21

MAX 1B6
MAX 135

as 
as
as
as
a?

aB
52
52
55
56

59
61
64
76
77

75
75
59
55
51

52
52
51
49
49

50
49
49
SO
52
52

1,697
54.7

77
as

.31

.35

MIN 5.6
MIN i.t

57 
61
62
62
63

65
6a
65
66
64

65
82
87
90
90

91
92
90
65
85

90
90
79
82
95

94
90
68
95
100

2,389
79.6
100
57
.aa
.50

CFSM .32
CF6M .22

99

66
71
62

56
75
67
91
91

105
95
62

101
111

106
99
69
61
79

98
112
96
68
9U

97
92
69
ft Q

AQO™

69

2,795
90.2
112
56
.50
.58

IN a. 35
IN 2.95

39 
89
69
89
89

110
135
130
125
120

110
105
100
97
96

90
B5
79
75
71

67
63
59
56
52

ae
aa
ao
3B
36

2,a76
B2.5
135
36
.a6
.51

33 
33
3a
32
29

26
26
25
25
23

21
20
21
22
20

IB
IB
IB
IB
17

15
15
IB
22
21

20
19
IB
17
16
ia 

67a
21.7

3a
ia

.12

.14

14 
17
19
16 <
15 <

14
12 t
11 •
11 <
14 <

16 <
17 <
15 <
14 i
13 i

13 <
12
11
9.4
7.9

8.7
6.4
7.3
6.6
5.9

6.2
5.4
4.9
5.9
5.0

340.4 6
11.0 2

19 i
4.6
.06
.07

1.0 
S.6
5.1
2.9
Z.5

!.6
i.9
».7
!.9
!.6

>.5
j.6

U«
2.1

2.0
1.6
.6
.6
.7

.6!s

.4

.4

.4

.3

.3

.4

.3

.1

1.4
15

!i
01
01
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05278930 Buffalo Creek near Glencoe, Minn.

LOCATION.--Lat 44°4S'SO", long 94°05'27", in SUfrSWf Sec.16, T.11S N., R.27 W., McLeod County, on right bank, 
20 ft (6 n) downstream from bridge on County Highway 1, 2.6 mi (4.2 km) east of Glencoe.

PERIOD OF RECORD.--Annual maximum, water year 1972, October 1972 to current year.

GAGE.--Water-stage recorder and crest-stage gage. Datum of gage is 969.60 ft (295.53 m) above mean sea level, 
datum of 1929. October 1, 1971, to September 30, 1972, crest-stage gage at present site and datum.

EXTREMES.—Current year: Maximum discharge, 514 ft a /s (14.6 m 3 /s) Apr. 17 (gage height, 5.OS ft or 1.539 m); 
maximum gage height, 5.07 ft (1.545 m) Mar. 10 (backwater from ice); minimum daily discharge, 1.1 ft 3 /s 
(0.03 m»/s) Sept. 15-17, 1921.

Period of record: Maximum discharge, 2,370 ft 3 /s (67.1 m 3 /sj May 28, 1972 (gage height, 10.01 ft or 
3.051 m) from crest-stage gage; minimum daily discharge, 1.1 £t5 /s (0.03 m 3 /s) Sept. 15-17, 19-21, 1974.

REMARKS.--Records good except those for winter periods, which are fair.

DISCHARGE, IN CUBIC PEfT PFf» SECOND, KATE* VEAR OCTQSER 1973 TO SEPTEMBER 1974

DAV

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAM
MIN

CAL VR
HTR VR

OCT

15
14
13
12
11

11
11
11
11
14

22
52
64

110
133

170
226
263
260
226

167
149
121
101
86

74
67
60
g£

52

66.2
2*3
11

1973 TOTAL
1974 TOTAL

NQV

46
43
42
40
37

36
3«
31
29
27

27
29
2'
29
27

26
25
24
23
63

66
73
66
110
132

157
166
169
161
160

,973
65.6
169
23

26,94Q.
29,946.

DEC

152
143
132
101
*6

84
"0
60
75
72

A6
64
60
57
55

53
•51
50
06
47

46
46
45
45
45

40
44
44
40
44
44

2,051
66.2
152
44

2 MEAF
1 *6»r

JAN

44
44
44
43
43

42
42
42
42
42

42
42
42
42
42

42
42
42
42
41

41
41
41
41
40

40
40
40
40
39
36

1,?88
41.5

44
36

J 79.3
» e?.o

FFB

38
37
36
36
35

35
35
35
35
35

35
35
35
35
35

35
36
37
36
39

39
40
40
40
41

42
43
46

1,048
37,«

46
*5

MAX 691
MAX 49Q

MAR

50
56
71
63
102

123
155
190
?30
290

380
375
350
263
165

134
103
94
84
82

79
63
55
70
67

66
64
64
62
60 
60

4,116
133
380
50

M IN O.A
"I* 1.1

APR

76
77

117
123
162

238
266
264
256
249

225
241
292
260
267

335
477
4Q9
435
372

318
270
236
211
193

178
169
157
146
137

7,268
242
499
76

MAV

129
121
113
105
99

93
66
67
85
66

103
104
124
142
145

146
155
162
166
166

166
163
151
141
132

125
117
111
107
104 
109

3,651
124
166
65

JLIN

106
111
113
116
115

150
185
165
156
297

300
264
245
235
223

206
166
164
159
144

143
120
105
95
67

60
73
67
62
57

4,533
151
300
57

JUL

52
51
46
42
36

35
32
29
27
24

22
26
2*
19
16

16
16
16
16
13

10
6.2

25
69
27

19
16
12
O T

7>
5.9

775.5
25.0

69
5.9

AUG

4.7
6.6

15
13
11

11
9.1 i
7,6
6.7 '

12 i

16 -
13
14
14
20

21
19
16
16
13

15
12
9.7
7.2
5.5

3.1
1.8

i!s
2.0 <

323.5 4<
10.4 1

21 '
1.4

IEP

.5

.5

.5

.5
,6

1.6
M
L.8
5.2
».7

J.O
.9
.7
.4
.1

.1

.1

.2

.1

.1

.1

.2

.3

.5

.5

.5

.3

.3

.6
'. 1

M
,64
5.2
1.1
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05279000 South Fork Crow River near Mayer, Minn.

LOCATION.--Lat 44°54'20", long 93°53'05", in SW^SW^ sec.30, T.117 N., R.25 W., Carver County, near center of 
span on downstream side of bridge on State Highway 7, 1.3 mi (2.1 km) north of Mayer, 4.3 mi (6.9 km) south 
west of Watertown, and 16 mi (26 km) upstream from confluence with North Fork.

DRAINAGE AREA.--1,170 mi 2 (3,030 km2 ), approximately.

PERIOD OF RECORD.--April 1934 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Nonrecording gage read once or twice daily. Datum of gage is 925.78 ft (282.18 m) above mean sea level, 
datum of 1929 (levels by Minnesota Highway Department).

AVERAGE DISCHARGE.--40 years, 256 ft 3 /s (7.25 m 3 /s), 2.97 in/yr (75 mm/yr).

EXTREMES.--Current year: Maximum discharge, 1,330 ft 3 /s (37.7 m 3 /s) Oct. 19 (gage height, 6.84 ft or 2.085 m); 
maximum gage height, 8.10 ft (2.469 m) Mar. 16 (backwater from ice); minimum discharge, 4.6 ft 3 /s (0.13 m 3 /s) 
Sept. 30 (gage height, 0.74 ft or 0.226 m).

Period of record: Maximum discharge, 16,100 ft 3 /s (456 m 3 /s) Apr. 13, 1965 (gage height, 19.23 ft or 
5.861 m, from floodmark); no flow at times.

REMARKS.--Records good except those for winter period, which are fair. Records of chemical analyses for the 
current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1508: 1935-36.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB "I AS A»R MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
HT« YR

257
176
119
91
77

60
60
57
56
61

153
386
530
700
899

1,050
1,200
1,310
1,330
1,310

1,190
1,020

886
744
600

514
439
377
326 
301

16,557 10
534

1,330
56

.46

.53

1973 TOTAL
1974 TOTAL

253
238
224
216
198

179
165
141
153
160

166
159
150
152
153

148
142
141
136
154

332
448
562
612
700

774
818
824
787 
754

,039
335
824
136
.29
.32

123,713.
113,880.

700
648
58B
551
439

404
375
355
340
322

308
290
272
260
250

232
221
212
200
191

185
180
176
170
168

162
154
148
140
1 9fl1 tO

120 

8,889
287
700
120
.25
.28

0 MEAN
8 MEAN

110
109

97
96
94

91
89
88
87
85

85
84
83
83
83

83
82
82
82
81

81
81
80
80
80

79
79
79
78
*7fl
f o
76 

2,637
85.1

110
76

.07

.08

339
312

76
75
74
74
73

73
73
72
72
71

71
70
70
70
70

70
69
69
69
68

68
68
68
68
68

68
68
68

______

1,973
70.5

76
68

.06

.06

MAX 2,270
MAX 1,330

68
70
71
73

100

200
510
596
650
710

790
903
965

1,080
1,120

1,190
861
600
425
365

325
303
288
270
262

255
251
252
254
n * o
£OO

290 

14,359
463

1,190
68

.40

.46

MIN 26
MIN 4.

362
435
557
782
842

989
1,130
1,240
1,180
1,100

998
942

1,010
1,070
1,110

1,120
1,190
1,210
1,280
1,233

1,100
1,020

868
826
675

653
610
581
546 
502

27,168
906

1,280
362
.77
.36

CFSM
6 CFSM

441
406
364
326
287

274
245
228
224
230

258
312
316
318
537

537
532
518
509
493

484
484
450
408
372

330
303
289
243 
236
_[*>*._>£O

11,280
364
537
224
.31
.36

.29 IN

.27 IN

336
322
298
283
264

430
624
724
697
881

1,130
1,240
1,210
1,120
1,010

868
732
670
596
532

509
493
419
352
307

260
233
194
184 
150

17.D78
569

1,240
160
.49
.54

3.93
3.62

146
138
130
113
105

90
78
74
69
72

63
57
60
66
59

53
52
52
49
48

42
39
41
53

197

158
119

65
50 
47
40 

2,425
78.2

197
39

.07

.08

3B
39
45
48
52

46
39
31
24
39

52
50
49
47
47

45
45
41
41
39

37
36
34
32
29

26
22
20
17 
16
16

1,142
36.8

52
16

.03

.04

14
14
13
12
13

9.4
12
14
17
20

21
21
19
16
14

12
11
10
8.8
6.9

6.5
6.0
6.0
5.0
6.0

6.0
5.1
6.5
6.0 
4.6

333.8
11.1

21
4.6

.310
.31



CROW RIVER BASIN 

05280000 Crow River at Rockford, Minn.

129

LOCATION.--Lat 45°05'12", long 93°44'02", in sec.29, T.119 N., R.24 W., Hennepin County, on right bank at
Rockford, 150 ft (46 m) downstream from bridge on State Highway 55 and 1 mi (1.6 km) downstream from conflu 
ence of North and South Forks.

DRAINAGE AREA.--2,520 mi 2 (6,530 km 2 ^, approximately.

PERIOD OF RECORD.--April to July 1906 (published as "near Dayton"), June 1909 to September 1917, April to
November 1929, March 1930 to September 1931, April to November 1932, March to November 1933, March 1934 to 
current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 893.08 ft (272.21 m) above mean sea level, datum of 1929. Apr. 13 
to July 21, 1906, nonrecording gage at Berning Mill 14 mi (22.5 km) downstream at different datum. June 4, 
1909, to Sept. 30, 1917, nonrecording gage at site 600 ft (183 m) downstream at different datum. Apr. 23, 
1929, to Aug. 21, 1934, nonrecording gage at site 600 ft (183 m) downstream at present datum.

AVERAGE DISCHARGE.--49 years (1909-17, 1930-31, 1934-74), 629 ft 3 /s (17.8 m 3 /s), 3.39 in/yr (86 mm/yr).

EXTREMES.--Current year: Maximum discharge, 2,950 ft 3 /s (83.5 m 3 /s) June 13 (gage height, 6.41 ft or 1.954 m); 
minimum, 48 ft 3 /s (1.36 m 3 /s) Sept. 30 (gage height, 1.75 ft or 0.533 m).

Period of record: Maximum discharge, 22,400 ft 3 /s (634 m 3 /s) Apr. 16, 1965 (gage height, 19.27 ft or 
5.874 m, from floodmark); minimum, 1.8 ft 3 /s (0.051 m j /s) Nov. 15, 1936 (gage height, 1.05 ft or 0.320 m), 
caused by ice jam upstream.

REMARKS.--Records good except those for winter period, which are fair, 
current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1115: 1932. WSP 1508: 1933.

Records of chemical analyses for the

DAY OCT

DISCHARGE, IN CUBIC FtET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL AU5 SfcP

1
I
J
«
5

6
7
6
9

to
11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

2*
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,

CAL YR
WTR YR

445
430
334
292
260

246
229
216
220
392

736
1,010
1,290
1,460
1,660

1,850
2,020
2,110
2,200
2,210

2,170
2,060 1
1,940 1
1,740 1
1,570 1

,410 1
,290 1
,180 1
,100 1
,020 1

36.142 23
1,166
2,210 1

216
.46
.53

1973 TOTAL
1974 TOTAL

903
654
777
736
679

622
S92
536
425
420

462
504
467
482
470

455
445
440
430
492

738
.020
,130
,220
,300

,360
,440
,480
,460
,460

,903
797
,460
420
.32
.35

339,
29S,

1,360
1,320
1,260
1,170

669

777
742
705
679
650

635
620
610
597
590

560
570
560
550
540

530
521
518
515
509

500
480
469
455
435
415

20,771
670

1,360
415
.27
,31

769 M|AN
698 MEAN

400
390
372
362
359

345
340
335
319
310

305
300
296
295
290

262
260
275
270
265

260
255
255
250
245

242
240
233
230
230
229 

9,061
292
400
229
,12
,13

931 MAX
610 MAX

230
230
226
226
230

230
230
230
230
230

231
235
235
236
240

240
236
235
235
235

240
240
240
242
246

246
246
246

6,606
236
246
226
.09
.10

4,260
2,930

250
250
255
260
270

265
320
450
700

1,000

1,150
1,250
1,290
1,420
1,550

1,700
1,800
1,660
1,530
1,400

1,220
1,100

960
910
660

609
600
600
D II fto«» u
920

1,030 

29,079
938

1,600
250
.37
,43

MIN 151
MIN 49

1,160
1,270
1,510
1,640
1,760

1,930
2,140
2,290
2,400
2,390

2,330
2,320
2,360
2,450
2,520

2, 560
2,570
2,600
2,640
2,650

2,600
2,460
2,360
2,250
2,110

2,000
1,970
1,910
1,830 
1,770

64,630
2,161
2,650
1,160

,66
.96

CFSM ,37
CF6M ,32

1,660
1,570
1,460
1,420
1,330

1,250
1,160
1,120
1,060
1,040

1,070
1,130
1,160
1,260
1,360

1,440
1,440
1,440
1,440
1,430

1,420
1,400
1,360
1,320
1,250

1,190
1,130
1,070
1,030 

995
1,060 

39,565
1,277
1,660

995
,51
,S6

IN 5,
IN 4,

1,110
1,100
1,110
1,090
1,060

1,160
1,540
1,750
1,660
2,410

2,660
2,630
2,930
2,920
2,610

2,660
2,440
2,200
2,000
1,620

,660
,560
,420
,260
,140

1,020
917
619
724
646

50,646
1,666
2,930

646
.67
,75

02
37

560
544
504
455
420

364
346
320
269
266

257
257
257
263
254

236
229
220
216
212

200
192
176
163
254

295
263
220 
192
167
153

6,610
264
560
153
.11
,13

141
146
172
161
192

178
164
153
146
143

141
153
175
172
162

153
153
146
138
134

131
124
117
113
111

106
96
90 
90
66
64

4,291
136
192
64
.05
.06

76
74
74
73
69

66
66
64
73
76

64
64
68
64
74

71
69
66
61
60

56
!»3
53
53
53

51
51
50
49
49

1,974
65,8

66
49
.03
.03



130 RUM RIVER BASIN

05284000 Mille Lacs Lake at Garrison, Minn.

LOCATION.--Lat 46°18'05", long 93°49'05", in SW%SE% sec.12, T.44 N., R.28 W., Crow Wing County, at pumphouse of 
Minnesota Division of Game and Fish, 0.2 mi CO.3 km) southwest of Borden Lake outlet and 0.8 mi (1.3 km) 
northeast of Garrison.

PERIOD OF RECORD.--June 1931 to current year. Monthend records for the period October 1939 to September 1953 
published in WSP 1278 (fragmentary 1940-41). Prior to October 1939, published as "at Wealthwood".

GAGE.--Water-stage recorder. Datum of gage is 1,240.40 ft (378.074 m) above mean sea level, datum of 1929.
Prior to Oct. 1, 1941, nonrecording gage at Wealthwood, 8.3 mi (13.4 km) northeast of present site, at various 
datums; gage readings have been reduced to elevations above mean sea level, adjustment of 1912. Oct. 1, 1941, 
to Sept. 30, 1958, water-stage recorder at datum 1,240.50 ft (378.104 m) above mean sea level, adjustment of 
1912. To convert these records to datum of 1929, subtract 0.10 ft (0.030 m).

EXTREMES.--Current year: Maximum elevation, 1,252.82 ft (381.860 m) July 3 (affected by wind action and seiche 
action); maximum daily, 1,252.20 ft (381.671 m) June 9; minimum, 1,250.61 ft (381.186 m) Sept. 29 (affected by 
wind action and seiche action); minimum daily, 1,251.03 ft (381.314 m) Sept. 30.

Period of record: Maximum elevation, 1,253.87 ft (382.180 m) Aug. 14, 1972 (affected by wind action and 
seiche action); maximum daily, 1,253.43 ft (382.045 m) Aug. 22, 1972; minimum observed, 1,245.74 ft (379.702 m) 
Oct. 16-19, 1936.

REMARKS.--Water level affected by fixed-crest spillway constructed in 1953 at outlet of Ogechie Lake, 30.7 mi 
(49.4 km) downstream, with crest at elevation 1,250.50 ft (381.152 m). Water level subject to fluctuation 
caused by change in direction and velocity of wind and by seiches.

MONTHEND ELEVATION, IN FEET, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

Oct. 31 ............ 1,251.70 Feb. 28 ............ 1,251.51 June 30 ............ 1,251.97
Nov. 30 ............ 1,251.62 Mar. 31 ............ 1,251.48 July 31 ............ 1,251.79
Dec. 31 ............ 1,251.57 Apr. 30 ............ 1,251.80 Aug. 31 ............ 1,251.51
Jan. 31 ............ 1,251.50 May 31 ............ 1,251.95 Sept.30 ............ 1,251.03

NOTE.--Elevations other than those shown are available.



RUM RIVER BASIN 

05286000 Rum River near St. Francis, Minn.

131

LOCATION.--Lat 45°19'40", long 93 0 22'20", in SEJ< sec.19, T.33 N., R.24 W., Anoka County, on left bank at up 
stream side of highway bridge, 4 mi (6.4 km) south of St. Francis and 15.8 mi (25.4 km) upstream from mouth.

DRAINAGE AREA.--1,360 mi 2 (3,520 km 2 ), approximately.

PERIOD OF RECORD.--May to November 1929, March 1930 to September 1931, April to November 1932, March 1933 to 
current year.

GAGE.--Water-stage recorder. Datum of gage is 860.74 ft (262.35 m) above mean sea level, datum of 1929 .(Levels 
by Anoka County Highway Department). Prior to Nov. 9, 1933, nonrecording gage at site 50 ft (15 m) down 
stream at same datum.

AVERAGE DISCHARGE.--42 years (1930-31, 1933-74), 588 ft 3 /s (16.7 m 3 /s), 5.87 in/yr (149 mm/yr).

EXTREMES.--Current year: Maximum discharge, 2,630 ft 3 /s (74.5 m 3 /s) June 15 (gage height, 5.67 ft or 1.728 m); 
minimum, 288 ft 3 /s (8.16 m 3 /s) Sept. 29, 30 (gage height, 2.69 ft or 0.820 m).

Period of record: Maximum discharge, 10,100 ft 3 /s (286 m 3 /s) Apr. 20, 1965, Apr. 13, 1969; maximum gage 
height, 11.63 ft (3.545 m) Apr. 13, 1969; minimum discharge, 29 ftVs (0.82 m 3 /s) Aug. 18, 1934 (gage height, 
1.91 ft or 0.582 ft).

REMARKS.--Records good except those for winter period, which are fair. Water-quality data for the current year 
are published in Part 2 of this report. Occasional regulation by Ogechie (also controls Mille Lacs Lake) 
and Onamia Lakes.

REVISIONS (WATER YEARS).--WSP 1308: 1930(M), 1932 (M).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY OCT NQV DEC JAN FE6 MAR APR HAY JUN JUL AUG SEP

1
2
3
4
5

6
7
e
9

10

11
12
13
10
IS

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
UTR YH

560
510
520
500
460

460
440
420
430
490

620
610

1,000
1*200
1.400

,560
,660
,630
,520
,350

1* 160
1,060
975 1
905 1
66« 1

625 1
792 1
760 1
740 1 
721 1

27,120 22
675

1,660 1
420
.64
.74

53,790 4«

1973 TOTAL
1974 TOTAL

68S
662
669
656
631

616
600
552
535
562

546
564
562
612
606

600
562
570
570
625

779
926
,020
,090
,140

,160
,150
,110
,070 
,020

,535 16
751
,160
535
.55
.62

,700 32

316,552
269,023

954
651
600
700
600

560
550
542
535
529

523
516
512
506
500

494
466
462
476
470

464
456
452
446
440

434
426
422
416 
410
405 

,385
529
954
405
.39
.45

,500

MEAN
MEAN

400
395
390
365
360

375
370
365
360
355

350
345
342
340
342

34S
347
346
350
352

355
353
351
350
350

360
370
368
365
364
t J«3J5Oe 

11,164
361
UOO
340
.27
.31

22,160

667 MAX
739 MAX

360
356
356
353
350

346
346
345
344
343

345
350
355
354
353

352
357
363
370
376

360
376
376
374
372

373
377
362

10,092
360
362
343
.26
.26

20,020

5,570
2,620

395
410
425
450
475

500
530
560
560
620

631
650
660
660
700

710
700
690
660
630

600
550
520
500
462

470
472
473 
U65
490
523 

17,221
556
710
395
.41
.47

34,160

MIN 367
MIN 266

576
566
662
666
766

905
996

1,060
1,130
1*200

1*230
1,290
1,390
1,460
1,570

1,690
1,650
1,990
2,030
1,990

1,660
1,760
1,630
1,540
1,520

1,540
1,560
1,540
1,490
1,420

40,961
1,366
2,030

576
1.00
1.12

61,290

CFSM ,64
CFSM .54

1,360
1,320
1,270
1,200
1,120

1*050
969
940
905
677

905
961

1,030
1,150
1,350

1,530
1,660
1,730
1,760
1,750

1,710
1,630
1,530
1,400
1,300

1,240
1*170
1,100
1,050

QQjLTTP
QM 9"oc 

36*965
1*257
1*760

677
.92

1.07
77,290

IN 6,
IN 7.

975
975
969

1,020
1,030

1*050
1*160
1*300
1,430
1,730

2,050
2,310
2,450
2*560
2*610

2*620
2,530
2,260
,930
* 600

,360
,200
,100
,030
966

905
051
005 
766
727

44,311
1,477
2*620

727
1.09
1.21

67,690

66 AC-FT
36 AC-FT

666
662
637
616
566

564
546
535
517
500

463
494
500
517
523

529
529
523
506
469

476
472
461
450
461

456
439
429 
413
403
*fl 73o f

15,797
510
666
367
.36
.43

31,330

627*900
535,200

392
429
546
594
600

606
see
570
556
535

517
517
506
494
469

476
467
445
429
413

406
403
403
434
439

429
403
377 
363
356
353

14,543
469
606
353
.34
.40

20,650

346
343
343
336
336

329
324
320
363
403

439
472
456
439
423

413
397
377
367
346

336
324
315
315
315

315
306
301 
292
9 h ACOO

10*669
356
472
266
.26
.29

21,200



132 MISSISSIPPI RIVER MAIN STEM 

05288500 Mississippi River near Anoka, Minn.

LOCATION.--Lat 45°07'36", long 93°17'48", in SVh sec.12, T.119 N., R.21 W., Hennepin County, on right bank 0.5 
mi (0.8 km) downstream from Coon Creek, 1.5 mi (2.4 km) downstream from Coon Rapids Dam at Coon Rapids, 
6.5 mi (10.5 km) downstream from Anoka, and at mile 864.8 (1,391.5 km) upstream from Ohio River.

DRAINAGE AREA.--19,100 mi 2 (49,500 km2 ), approximately.

PERIOD OF RECORD.--June 1931 to current year. Prior to October 1931 published as "at Coon Rapids, near Anoka."

GAGE.--Water-stage recorder. Datum of gage is 804.53 ft (245.22 m) above mean sea level, datum of 1929. Prior 
to June 14, 1932, at site 1.2 mi (1.9 km) upstream at different datum.

AVERAGE DISCHARGE.--43 years, 7,489 ft 3 /s (212 m 3 /s), 5.32 in/yr (135 mm/yr).

EXTREMES.--Current year: Maximum discharge, 29,200 ft 3 /s (827 m 3 /s) Apr. 18 (gage height, 9.25 ft or 2.819 m); 
minimum, 2,010 ft 3 /s )56.9 m 3 /s) Sept. 30 (gage height, 1.42 ft or 0.433 m).

Period of record: Maximum discharge, 91,000 ft 3 /s (2,580 m 3 /s) Apr. 17, 1965 (gage height, 19.53 ft or 
5.953 m); minimum, _586ft 3 /s (16.6 m 3 /s) Sept. 13, 1934 (gage height, 0.37 ft or 0.113 m); minimum gage 
height, 0.13 ft (0.04o"mJ Nov. 28, 1967.

REMARKS.--Records good. Flow slightly regulated by six reservoirs on headwaters; total usable capacity, 
1,640,600 acre-ft (2.02 km 3 ). Diurnal regulation caused by dam above station.

OlSCHANttE, IN CUBIC FtET PEN SECOND. WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY OCT NOV OEC JAN FEb MAN APR MAY JUN JUl AUG StP

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
MIN
CF8M
IN.

CAL YK
*T» YR

6,020
6,220
5,910
5,600
5,710

5,220
4,690
4,490
4,600
6,470

6,970
14,900
19,700
23,900
25,600

27,700
27,700
26,600
25,900
24,900

23,600
23,000
22,600
21,500
20,600

19,000
10,600
16,300
17,600
16,600
16,900 

501,160
16,170
27,700
4,490

.85

.96

15,000 11,700
13,700 11,000
14,100 11,300
13,900 10,700
13,100 9,910

12,900 7,620
12,500 ,000
11,000 ,300
10,600 ,600
10,400 ,500

9,670 ,400
9,010 ,700
9,690 ,000
10,100 ,500
10,500 ,000

10,200 ,700
9,160 ,000
9,230 ,400
9,290 ,700
9,400 ,000

10,300 6,700
10,900 7,400
11,600 6,000
12,700 6,000
13,100 7,600

12,600 7,900
13,700 7,600
13,200 7,500
12,600 7,000
12,600 6,100

5,600
5,900
,000
,100
,200

,200
,200
,100
,000
,000

5,900
5,900
5,000
5,600
5,700

5,700
5,600
5,000
5,600
5,600

5,800
5,800
5,000
5,800
5,800

5,700
5,700
5,700
5,700
5,600
e n A A

349,430 232,630 161,300
11,650 7,504
15,000 11,800
9,160 5,700

.61 .39

.60 .45

1973 TOTAL 3,573,300 MEAN
1974 TOTAL 3,937,650 MEAN

5,040
6,200
5,400

.31

.35

9,790
10,790

5,100
5,100
5,300
5,300
5,400

5,400
5,500
5,600
5,600
5,600

5,600
5,700
5,700
5,700
5,600

5,700
5,700
5,000
5,600
5,700

5,600
5,400
5,200
5,000
5,200

5,400
5,500
5,600

154,000
5,500
5,800
5,000

.29
,30

WAX 34
MAX 28

5,750
5,750
5,760
6,220
5,630

6,330
6,630
7,220
7,160
7,350

7,590
7,780
6,210

x~8, 710
ifTZloT

9,220
9,020
9,460
8,960
9,100

6,610
6,510
6,270
6,000
6,100

6,500
6,700
6,500
6,030
7,290
7,570 

239,590
7,729
9,460
5,750

.40

.47

,900 MIN
,600 MIN

6,160
6,200
6,370
6,650
9,330

9,750
10,900
11,500
11,900
12,200

12,600
14,000
16,200
16,700
20,500

23,200
27,200
26,600
26,700
26,800

25,000
26,100
25,600
25,000
25,300

25,200
25,000
24,900
24,000
24,500

567,060
18,930
20,t)00
0,100

.99
1.11

3,090
2,230

24,000
23,200
23,100
22,400
21,500

20,700
19,900
19,900
16,600
17,400

17,000
10,400
19,400
20,700
22,400

22,900
23,000
23,000
23,400
23,000

23,300
22,700
22,100
21,200
20,900

19,700
19,400
10,100 
17,000
17,400
17,200 

645,300
20,020
24,000
17,200

1.09
1.26

CFSM .51
CFSM .56

16,500
16,500
16,900
16,000
16,400

16,000
17,600
19,000
20,100
23,000

23,600
24,300
23,900
23,900
23,600

22,900
22,100
21,600
20,000
19,900

19,bOO
10,100
17,300
16,bOO
15,700

14,600
14,300
13,400 
12,200
12,100

559,300
10,640
24,300
12,100

.96
1.09

IN 6.
IN 7.

11,000
10,200
10,000
9,990
9,120

7,960
7,770
7,430
7,450
7,320

,260
,110
,090
,340
,640

,370
,060
,190
,050

5,670

5,630
5,430
5,290
5,590
5,660

,360
,550
,100 
,390
,580

5,770 

215,210
6,942
11,000
5,290

,36
.42

96
67

5,960
5,770
7,140
7,460
7,220

6,060
7,600
7,460
7,190
7,160

7,430
7,450
7,040
,410
,540

,220
,620
,460
,390
,060

5,440
5,210
5,250
5,030
4,740

4,640
4,350
4,050 
4,160
4,360
4,290 

190,440
6,143
0,060
4,050

.32

.37

4,060
4,100
4,090
3,600
3,470

3,560
3,750
3,650
4,270
4,140

4,310
4,060
3,670
3,540
3,240

3,240
3,100
3,130
3,140
3,160

3,260
3,100
3,230
3,210
2,770

2,590
2,610
2,440 
2,370
2,230

101,590
3,366
4,310
2,230

.16

.20



MINNESOTA RIVER BASIN 

05290000 Little Minnesota River near Peever, S. Dak.

133

LOCATION.--Lat 45 0 36'05", long 96°52 I 18", in SWj sec.13, T.125 N., R.50 W., Roberts County, on right bank 2 mi 
(3 km) northwest of town of Browns Valley, Minn., 3.2 mi (5.1 km) upstream from proposed Lake Traverse diver 
sion, 5.3 mi (8.5 km) northeast of Peever, 7.2 mi (11.6 km) downstream from Jorgenson River, and 8 mi (13 km) 
upstream from Big Stone Lake.

DRAINAGE AREA.--447 mi 2 (1,158 km2 ).

PERIOD OF RECORD.--October 1939 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 1,000 ft (305 m) (from topographic map). Oct. 1, 1939, to 
Mar. 20, 1940, nonrecording gage at site 4.5 mi (7.2 km) downstream at different datum. Mar. 21 to Apr. 12, 
1940, nonrecording gage at site 100 ft (30 m) downstream at present datum. April 13 to Aug. 27, 1940, nonre 
cording gage at present site and datum.

AVERAGE DISCHARGE.--35 years, 44.6 ft 3 /s (1.26 m 3 /s), 1.35 in/yr (34 mm/yr), 32,310 acre-ft/yr (39.8 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 368 ft 3 /s (10.4 m 3 /s) Mar. 5 (gage height, 5.52 ft or 1.682 m, 
backwater from ice); minimum, 0.05 ft 3 /s (0.001 m 3 /s) Sept. 5, 6 (gage height, 1.89 ft or 0.576 m); minimum 
gage height, 1.87 ft (0.570 m) Aug. 8, 9.

Period of record: Maximum discharge, 4,730 ft 3 /s (134 m 3 /s) Apr. 8, 1952 (gage height, 12.16 ft or 
3.706 m); maximum gage height, 13.35 ft (4.069 m) Mar. 25, 1943, from floodmark (backwater from ice); no flow 
at times in 1940, 1942, 1950, 1954, 1957, 1959, 1963, 1968.

REMARKS.--Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 1308: 1943(M).

DAY

DISCHARGE, IN CUBIC FEET PEW 8ECQND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

QCT NOV DEC JAN FIB MAS APR MAY JUN JUL AUG

PEAK DISCHARGE (BASE, 450 FT 3 /S).--No peak above base.

SEP

i
2
3
4
5

*
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
CF8M
IN.
AC"'T

CAL YR
NTS YR

.79

.77

.66

.59

.62

.52

.5*

.68

.92
1.5

2.0
1,6
1.3
1.0
.77

.70

.66

.65

.67

.64

.62

.66

.59

.63
,*s
.69
.65
.60
.62
.61
K/i •,94 •

24.46
.79
2.0
.52

.002

.002
49

1973 TOTAL
1974 TOTAL

.56 2,4

.59 2.3

.61 2,3

.57 2.2

.56 2.1

.57 2.1
,55 2.0
.54
.54
.51

,62
.63
.66
.62
.59

.52

.53

.69

.98
1.9

1,7
1.3
1,3
1.5
1.6

2.4
2.5
2,5
2.5
2.4

,9
,9
,s
,6
,7
.7
.6
,6

.6
,5
.5
.5
.4

.4
,4
.4
.3
.3

.3

.2

.2

.2
,1

33,10 50,8
1,10 1,64
2.5 2,4
,58 1,1

.003 ,004
,002 ,004

66 101

6,682.75 MEAN
3,552,02 MEAN

1,0
1,0
.98
.94
,«1

,85
.so
.76
.72
,67

.63

.58

.55

.51
,46

.45
,42
.39
.38
,38

.37

.37

.37

.37

.36

.36

.36

.36

.36
,36
,36

17,40
,56
1.0
.36

,001
,001

35

18,3
9.73

,36
.36
,36
.36
.36

.36

.36

.36

.36

.36

.36

.36

.36

.36

.36

.36
,36
.36
.36
.36

.36

.36

.36

.37

.38

.42

.52
1.1

•«••••
••»»»•

11.07
.40
Ul
.36

,0009
0

22

MAX 264
MAX 220

2.7
7.5

20
52

220

130
96
86
76
69

61
54
48
42
38

34
31
28
25
23

20
18
16
14
13

12
10
9,9

11
11
11 

1,269,1
41.6
220
2.7
.09
.11

2,560

MIN .05
MIN .06

12
17

122
91
60

5£
64
63
SO
4S

44
47
69
61
54

49
44
38
35
31

30
29
27
22
20

16
18
16
15
15

1,258
41.9
122
12

.09

.10
2,500

CF8M
CF8M

13
11
10
11
9.4

6.3
8.7
9.0
9.7

14

IS
22
24
26
34

39
36
34
32
33

36
40
38
33
26

25
24
22
20
18 
16

702,1
22,6

40
6.3
.05
,06

1,190

,04 IN
,02 IN

16
15
14
12
10

e.6
7,3
6.0
5,7
5.8

4.9
4.4
5.4
4.5
3.5

3,0
2.5
2,1
1,7
1,5

1,4
1,1
,93
.80
.67

.60
,53
,54
.45
.42

141,34
4,71

16
.42
.01
.01
260

,56 AC-KT
,30 AC.FT

.45

.45

.73

.58

.39

.32

.29

.30

.29

.31

.29

.31

.33

.40

.36

.30

.25

.24

.26

.32

.26

.25

.33

.50

.41

.34

.26

.22

.16

.15

.14

10.21
.33
.73
.14

.0007
0

20

13,260
7,050

.16

.22

.22

.19

.15

.12

.11

.09

.54
1.2

1.7
.S4
.46
,37
.26

.25

.25

.22

.22

.22

.23
,22
.26
.24
.16

.13

.12

.19

.19

.15 

.16

9,90
,32
It7
.09

.0007
0

20

.17

.12

.09

.07

.06

.06

.07
,06
.11
.13

.IS

.21

.16

.17

.11

.11

.12

.14

.IT
,15

.14

.16

.17

.16

.19

.16

.22

.27

.25

.26

4,52
.15
,27
.06

.0003
0

9.0



134 MINNESOTA RIVER BASIN 

05291000 Whetstone River near Big Stone City, S. Dak.

LOCATION.--Lat 45°17'32", long 96°29'14", in SE^NW^ sec.18, T.121 N., R.46 W., Grant County, on right bank 20 ft 
(6m) downstream from highway bridge, 1.5 mi (2.4 km) west of Big Stone City, and 4.5 mi (7.2 km) upstream 
from Big Stone Lake.

DRAINAGE AREA.--389 mi 2 (1,008 km 2 ).

PERIOD OF RECORD.--March 1910 to November 1912 (no winter records), and March 1931 to current year. Monthly dis 
charge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 996.96 ft (303.87 m) above mean sea level, adjustment of 1912. 
Mar. 8, 1910, to Nov. 30, 1912, nonrecording gage 2 mi (3 km) downstream at different datum. Mar. 18, 1931, 
to May 3, 1939, nonrecording gage, at site 20 ft (6 m) upstream at present datum. May 4, 1939, to Nov. 8, 
1952, water-stage recorder at site 80 ft (24 m) downstream at present datum.

AVERAGE DISCHARGE.--43 years (1931-74), 47.6 ft 3 /s (1.35 m 3 /s), 1.66 in/yr (42 mm/yr), 34,490 acre-ft/yr 
(42.5 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 373 ft 3 /s (10.6 m 3 /s) Mar. 5 (gage height, 5.63 ft or 1.716 m, 
backwater from ice); minimum, 1.2 ft 3 /s (0.034 m 3 /s) Aug. 1 (gage height, 1.10 ft or 0.335 m).

Period of record: Maximum discharge, 6,870 ft 3 /s (195 m 3 /s) Apr. 8, 1969 (gage height, 14.32 ft or 
4.365 m) from floodmark; no flow at times in most years.

Maximum stage known, about 26 ft (8 m) in June 1919, present site and datum, from information by local 
resident.

REMARKS.--Records good except those for winter periods, which are fair. Records of water-quality data for the 
current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 895: Drainage area. WSP 1308: 1932(M), 1935(M).

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND* MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR HAY JUN Jul AUG SEP

1
i
3
4
s
6
7
e
9

iO

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAU YR
«TR YR

s.o
4.7
5,3
4.6
4.6

4.6
4.7
5.0
6.0
7,6

9.2
8.4
9.5
7.6
7.4

7.1
6.7
6.1
6.0
6.0

5.6
5.8
6.0
6,0
6.0

6.0
6.0
6.1 
6.3
6.3
6,5 -

193.3
6.24
9.5
4.6
.02
.02
363

1973 TOTAL
1974 TOTAL

6.3
6.3
6.3
6.3
6.1

6.3
6.3
6.4
6.4
6.5

6,7
7.1
7.4
7.4
7.4

7.1
7.4
7.6
7.6
8.7

9.9
10
9,9
9,4
9,6

10
9.6
9.5 
9.2
6 0

. T

234.2
7.61

10
6.1
.02
.02
465

22,163
6,690

8,7
8.5
8.4
8.3
8.2

8.2
6.1
6.0
e.o
7.9

7.8
7.7
7.7
7.6
7.5

7.5
7.4
7.4
7.3
7.3

7.3
7.3
7.3
7.3
7.3

7.3
7.3
7.3
7.3
7.3 
7.3

237. 6
7.67
6.7
7,3
.02
.02
472

.5 MEAN

.3 MEAN

7.3
7.4
7,4
7.5
7.5

7.6
7.6
7,7
7,8
7.8

8.0
8,0
6.1
6,2
6.3

6.4
6.5
8.6
8.7
8.6

.3

.3

.3

.3

.4

.«

.5

.5
,5
.5

.6

.6

.6

.6

.7

.7

.7
,7
.6
.8

9,0 9.9
9.0 9,9
.1 10
.1 10
.1 10

.1 11

.1 12

.2 19

2S9.5 282.6
6.37 10.1
9.2 19
7.3 9,3
.02 .03
.02 .03
515 561

60.7 MAX 1,890
18.9 MAX 320

30
54
105
210
320

220
181
165
145
135

115
100
90
60
71

65
60
57
50
45

42
37
34
30
24

24
22
20
20
21 
22

2,594
83.7
320
20
.22
.25

5,150

MIN 4.1
MIN 1.5

26
39

137
1S1
125

76
66
61
60
52

52
64

108
114
99

77
61
52
46
43

43
41
37
34
31

26
27
26
24
22

1,622
60,7
151
22
t!6
.17

3,610

CFSM
CFSM

21
IB
17
16
15

14
14
15
16
17

20
20
21
27
30

36
37
36
32
30

30
30
30
30
29

26
24
21 
19
17
16 

724
23.4

37
14

.06

.07
1,440

.16 IN
,05 IN

16
15
14
13
12

11
9,6
6.9

11
15

15
17
IB
16
13

11
9.2
7.6
7,1
6,8

7.0
6.3
5,7
5.4
4.2

3.9
3.7
3.6
i n»•* 
3.3

293.1
9.77

16
3.3
.03
.03
561

2.12 AC-FT
.66 AC-FT

3.3
3.3
3.9
3,9
3.6

3.5
3.2
3,1
3.5
3.3

3.0
3.2
3,3
3.5
3.1

3.0
2.6
2.6
2.6
2.6

2.5
2.2
2.7
3.0
2.6

2.3
2.1
2.0 
1.6
1,6
1.6 

69,3
2,68
3,9
1,6

.007

.006
177

43,960
13,670

1.6
2.0
2.2
2,0
1.7

1.6
1.5
1.6
4.0
6.1

12
6,6
4.9
4.4
3.9

3.5
3.1
2.6
2.6
2.5

2.4
2.3
2.3
2.3
2.1

2.0
1.9
1.6 
2.1
2.0
1.9 

95,7
3.09

12
1.5

.006

.009
190

1.9
1.9
1.6
1,6
1.8

2.5
2.2
1.9
1.7
2.9

2.9
2,7
2.7
2.6
2.1

2.0
2.0
2,5
2.5
2.4

2.4
2.3
2.2
2.1
2.0

1.9
1.9
1.6
1,7 
1.7

64,6
2.16
2.9
1.7

.006
,006
129

PEAK DISCHARGE (BASE, 200 FT 3 /S).--Mar. 5 (1530) 373 ft 3 /s (5.63 ft); Apr. 3 (1915) 268 ft 3 /s (3.94 ft).
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05291500 Big Stone Lake at Ortonville, Minn.

LOCATION.--Lat 45 8 18'18", long 96 8 26'57", in WUhSVh sec.9, T.121 N., R.46 W., Big Stone County, at powerplant 
intake at west edge of Ortonville, 0.5 mi (0.8 km) north of concrete dam at outlet, 0.5 mi (0.8 km) southwest 
of Ortonville.

PERIOD OF RECORD.--March 1937 to current year.

GAGE.--Nonrecording gage read once a day. Datum of gage is 957.69 ft (291.90 m) above mean sea level, datum of 
1929. Prior to Sept. 17, 1947, nonrecording gage at site 0.5 mi (0.8 km) south at same datum. Sept. 18, 1947j 
to June 30, 1963, water-stage recorder at site 0.5 mi (0.8 km) south at same datum. Sept. 21, 1959, to 
June 30, 1963, supplementary nonrecording gage read once daily, at present site and datum.

EXTREMES.--Current year: Maximum gage height observed, 7.60 ft (2.316 m) Apr. 13, May 23; minimum observed, 
5.80 ft (1.768 m) Sept. 29.

Period of record: Maximum gage height, 12.73 ft (3.880 m) Apr. 17, 1952; minimum observed, 3.53 ft 
(1.076 m) Mar. 2, 1957 (strong upstream wind in channel). Minimum observations of 3.10 ft (0.945 m) Mar. 2, 
1940 and 2.20 ft (0.671 m) Nov. 20, 1940 at spillway site are the result of blockage of channel to spillway 
by ice and snow and do not represent lake elevations.

REMARKS.--Natural lake with concrete dam at outlet. Fixed crest of dam is at 5.95 ft (1.81 m), with one 5 ft 
(1.5 m) and two 2.5 ft (0.76 m) gates with lowest sill at 0.71 ft (0.22 m).

Silt barrier dam 700 ft (213 m) upstream in outlet channel of lake completed July 7, 1958; crest at 5.9 ft 
(1.80 m). Supplementary nonrecording gage readings used for stages below crest of silt barrier to June 30, 
1963. Water level subject to fluctuation caused by wind action.

GAGE HEIGHT, IN FEET, OCTOBER 1973 TO SEPTEMBER 1974

Oct. 31 .............. 6.25 Feb. 28 .............. 6.70 June 30 .............. 6.86
Nov. 30 .............. 6.20 Mar. 31 .............. 7.13 July 31 .............. 6.29
Dec. 31............... 6.35 Apr. 30 .............. 7.32 Aug. 31 .............. 6.38
Jan. 31 .............. 6.39 May 31 .............. 7.13 Sept. 30 .............. 5.95

NOTE.--Gage-height record other than that shown above is available.
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05292000 Minnesota River at Ortonville, Minn.

LOCATION.--Lat 45°17'44", long 96°26'38", in NE%NWJj sec.16, T.121 N., R.46 W., Big Stone County, on left bank
400 ft (122 m) downstream from bridge on U.S. Highway 12 and 1,300 ft (396 m) downstream from dam at outlet of 
Big Stone Lake, at Ortonville.

DRAINAGE AREA.--1,160 mi 2 (3,000 km 2 ), approximately. 

PERIOD OF RECORD.--February 1938 to current year.

GAGE.--Water-stage recorder. Datum of gage is 956.38 ft (291.50 m) above mean sea level, datum of 1929. Prior 
to Mar. 31, 1939, nonrecording gage on downstream side of dam 1,300 ft (396 m) upstream at datum 1.31 ft 
(0.40 m) higher.

AVERAGE DISCHARGE.--36 years, 112 ft 3 /s (3.17 m 3 /s), 81,140 acre-ft/yr (100 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 388 ft 3 /s (11.0 m 3 /s) Apr. 14 (gage height, 5.96 ft or 1.817 m); 
minimum, 0.71 ftVs (0.020 m 3 /s) Feb. 8 (gage height, 1.07 ft or 0.326 m).

Period of record: Maximum discharge, 3,060 ft"/s (86.7 m 3 /s) Apr. 13, 1952 (gage height, 12.92 ft or 
3.938 m); no flow Dec. 13, 1940.

REMARKS.--Records good. Some regulation by Big Stone Lake (see preceding page). 

REVISIONS (WATER YEARS).--WSP 895: 1939. WSP 1508: 1942 (yearly mean).

DISCNARSfc, IN CUBIC

DAY OCT NOV QIC, JAN

PER SECOND, *ATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

KtB MAR APR MAY JUN JUL AU6 StP

t
2
3
4
5

6
7
8
9

to
11
12
13
14
IS

16
17
ie
19
20

21
M
2*
24
25

26
27
28 
29
30
31

TOTAL
MtAN
MAX
hJN
AC-FT

CAL YR
WTR YR

4.2
4.2
7.4
3. <t
2.6

2.6
2.2
3.3
6,6
6.6

4.1
3.2
2,9
2.5
3.1

2.9
3.3
3,6
3.4
3.0

2,8
2,5
2,5
3.3
3.4

3.0
3.4
3.4
2.6
2 0»o
2.6 -

106.2
3.49
7,4
2.2
215

1973 TOTAL
1974 TOTAL

3.6
3.6
4.6
4.6
4.6

4.23,-e
3.6
3.4
3.0

3.4
3.4
2.9
2.4
2.2

2.0
1.6
1.4
1.6
2.2

2.4
2.0
2.0
2.1
2.1

2.2
2.1
2.0
2.0
2.1

63.9
2.80
4.6
1.4
166

30,457
7,784

2.0
2.1
2.1
2.0
2.0

2.0
2.1
2.1
2.0
2.0

2.1
2.1
2,0
2.0
2.0

2.0
2.0
2.0
1.9
2.0

2.0
.9
.9
.9
.8

.9

.9

.9
2.0
1.8
I a• °

61.3
1.9B
2.1
i.e
122

.60 MEAN

.00 MEAN

1.7
1.7
1.7
1,7
1.7

1.7
1.7
1.3
1.2
1.3

1.3
1.2
1.0
1.0
1.1

1.1
1.2
1.2
1.2
1.2

1.3
1.3
1.3
1.3
1.3

1.3
1.2
1.2
1.1 
1.1
1.2

40.6
1.32
1.7
1.0
81

63.4
21.3

.90

.90

.90

.62

.82

.82

.82

.62
1.0
.90

1.0
1.0
1.0
1.0
.90

.90

.90
1.0
1.2
1.0

1.0
.90
.90
.90
.90

.90
1.0
.90

26.00
.93
1.2
.62
52

MAX 664
MAX 335

1.0
1.2
1.9

11
34

19
1.6
9,7

16
16

24
32
30
27
25

35
23
22
22
22

23
23
24
25
24

23
24
24
24
24
24 

635.4
20.5

35
1.0

1,260

MIN .90
MIN .62

25
26
31
37
32

29
29
27
26
26

67
191
307
335
266

240
241
219
143
172

265
321
215
ISO
155

97
64
58 
77
i. a OO

3,945
132
335
25

7|620

AC-FT
AC-FT

42
70
45
40
43

40
40
73
106
103

146
119
102
92
70

59
47
46
45
45

46
50
51
47
46

46
45
45 
39
37
30

1,855
59.8
146
30

3,680

60,410
15,440

30
29
27
26
28

20
14
12
20
16

13
12
11
14
10

14
16
17
20
24

24
25
26
27
26

23
18
17 
16
16

617
20.6

30
11

1,220

16
14
9,2
7,6
7,4

6.0
6.0
6,4
6.5
7.1

7.4
8.5
9.2
8.0
7,4

7,2
7.3
6.7
6,0
5,8

5.6
5.7
6.4
7.4
6.6

6.3
5.7
5.9
6.1
5.7
4.3

235.4
7.59

16
4.3
467

4.5
4,8
4,5
4,2
4.0

3.9
3.6
*.4
3.4
7.1

5,5
3.0
3.1
2.6
3.0

3.2
2,6
2.7
2.6
2.6

2.8
2.7
2.5
2.5
2.3

2.4
2.3
i.l 
2.2
2.4
2.4 

101,5
3,27
7.1
2.1
201

2,3
2.4
2.4
2.3
2.9

3.0
2,6
2.4
2.4
2,2

2.4
2,3
2,1
3,7
2.7

2.4
3.3
2.5
2.0
2,0

2.2
2.0
2.0
2.3
2.1

2.2
2.5
2.6
3.6
2.5

74,5
2.4»
3.7
2.0
146
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05293000 Yellow Bank River near Odessa, Minn.

137

LOCATION.--Lat 45 0 13'35", long 96°21'12", in SE^SE?* sec.l, T.120 N., R.46 W., Lac qui Parle County, on left bank 
150 ft (46 m) downstream from highway bridge, 2.5 mi (4.0 km) southwest of Odessa, and 4.5 mi (7.2 km) up 
stream from mouth.

DRAINAGE AREA.--398 mi 2 (1,031 km2 ).

PERIOD OF RECORD.--October 1939 to current year.

GAGE.--Water-stage recorder. Datum of gage is 953.34 ft (290.58 m) above mean sea level, datum of 1929 (Corps 
of Engineers bench mark). Prior to Aug. 28, 1940, nonrecording gage at site 150 ft (46 m) upstream at same 
datum.

AVERAGE DISCHARGE.--35 years, 59.0 ft 3 /s (1.67 m 3 /s), 2.01 in/yr (51 mm/yr), 42,750 acre-ft/yr (52.7 hmVyr).

EXTREMES.--Current year: Maximum discharge, 226 f.t 3 /s (6.40 m 3 /s) Mar. 6 (gage height, 4.89 ft or 1.490 m, high- 
water mark in well, backwater from ice); minimum discharge, 0.17 ft 3 /s (0.005 m 3 /s) Sept. 27; minimum gage 
height, 1.38 ft (0.421 m) Aug. 26, 27, 28.

Period of record: Maximimum discharge, 6,970 ft 3 /s (197 m 3 /s) Apr. 9, 1969 (gage height, 19.07 ft or 
5.813 m, from floodmark); no flow Jan. 26 to Feb. 8, 1940, Jan. 8, 9, 1942, Jan. 25 to Feb. 25, 1959, Feb. 11 
to Mar. 9, 1965.

REMARKS.--Records good except those for winter periods, which are fair. Records of water-quality data for the 
current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1388: 1947(M), 1950.

DAY OCT

DISCHARGE, IN CUBIC F6.ET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 197« 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
2S

26
27
26
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN,
AC-FT

CAL YR
WTR YR

1.1
.64
.80
.3
.*

.7

.2

.0

.1
2.5

4,0
6.7
4.0
3.2
5.6

6.7
4.9
4.6
4.6
4.6

5.2
6.0
7.5
T.5

10

9.5
9.9
9.1
9.1 

12
8.7 

156.54
5.05

12
.64
.01
.01
310

1973 TOTAL
1974 TOTAL

7.9
8.3
7.9
6.7
6.0

6.0
6.0
4.6
6.0
6.0

5.6
6.3
5.2
6.0
4.3

4.2
4.1
4.0
5,5
5.7

7.
7.
7.
T.
7.

7.1
7,1
7.0
6.7
6.5

166.2
6.21
6.3
4.0
.02
.02
369

60,421,
6,199,

6.3
6.2
6.2
6.2
6,2

6,2
6.2
6.2
6.2
6,2

6.2
6.2
6.2
6.2
6.2

6.2
6.2
6.2
6.2
6.2

6.1
6,1
6.0
6.0
5,9

5.8
5.8
5.8
5.7
5.7
5.6 

188.6
6.06
6,3
5.6
.02
.02
374

14 MEAN
10 MEAN

5.6
5.6
5.5
5.5
5.4

5.4
5.4
5,3
5,3
5.3

5.2
5.2
5.2
5,1
5.1

5,0
5.0
5.0
5.0
4.9

4.8
4.8
4.6
4.6
4.8

4,8
4.8
4.6
4,6 
4.8
4.8 

157.8
5,09
5.6
4.6
.01
.01
313

166
17,0

4.6
4,8
4.8
4.8
4.6

4.6
4,8
4.6
4.8
4.8

4.8
4,8
4.8
a. 8
4.8

4.8
4.9
4.9
5.0
5,0

5,0
5.0
5,0
5,0
5.0

5.1
5.2
5,3

137.2 2,
4.90
5.3
4.6
,01
.01
272

MAX 2,090
MAX 183

5.6
6.1

13
30
75

163
160
130
110
93

77
65
54
46
42

39
36
37
36
40

58
61
68
71
77

76
75
74 
74
62
A3Oe 

077.7
67.0
183
5.6
.17
.19

4,120

MIN
MIN

87
87
65
106
104

56
57
55
51
51

50
57
90
98
96

89
78
68
61
55

52
48
45
45
41

38
36
33
30
29

1,880
62.7
106
29
.16
.18

3,730

,64 CFSM
,19 CFSM

30
27
25
23
21

20
19
19
19
20

22
23
26
29
32

35
36
34
33
31

30
30
28
26
26

26
2(1
23
19
19
19 

794
25.6

36
19

.06

.07
1,570

.42

.04

21
19
17
19
17

16
15
13
16
18

18
25
37
30
24

20
18
15
14
12

11
9,9
9,6
8,7
7.9

7.2
6.4
5.8 
5.2
4.8

460.5
15.4

37
4.8
.04
.04
913

IN 5.65
IN ,58

4,6
4,4
6,0
5,4
4,8

3.8
3,3
2.9
2.8
2.5

2,3
2,2
2.3
2.8
2.4

2.1
1.5
1.8
1.5
1.5

1.3
1.4
1.3
1.1
.92

.83

.79

.66
,80

1.1
1.2 

72.30
2.33
6.0
,66

.006

.006
143

AC-FT 119,
AC-FT 12,

1.3
.8
.7
.6
.5

.4
,1
.95

1.7
4.6

12
11
8.4
5.7
3.8

2.8
2.3
1.8
1.5
1.2

1.0
.65
.72
.71
,64

.56

.53

.56 

.81

.70

.75 

75,98
2.45

12
.53

.006

.007
151

800
300

.81

.83

.78

.71

.58

,55
.50
.40
.39
.«!

.42

.43
,41
,34
,33

.30

.23

.23

.32

.37

.31

.36

.35

.34

.33

,27
. 19
.21 
.23
.35

12,28
i«l
,83
.19

.001

.001
24

PEAK DISCHARGE (BASE, 300 FT 3 /S).--No peak above base.
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05294000 Pomme de Terre River at Appleton, Minn.

LOCATION.--Lat 45°12'10", long 96°01'20", in SWjNWJs sec.14, T.120 N., R.43 W., Swift County, on left bank 60 ft 
(18 m) upstream from bridge on U.S. Highway 59 and State Highway 119 at Appleton and 8 mi (13 km) upstream 
from mouth.

DRAINAGE AREA.--90S mi 2 (2,344 km 2 ), approximately.

PERIOD OF RECORD.--March 1931 to September 1935 (no winter records), October 1935 to current year. Prior to 
October 1953, published as "near Appleton."

GAGE.--Water-stage recorder and concrete control. Datum of gage is 978.00 ft (298.09 m) above mean sea level, 
datum of 1929. Prior to Dec. 22, 1952, nonrecording gage at site 4 mi (6 km) upstream at datum 25.17 ft 
(7.67 m) higher.

AVERAGE DISCHARGE.--39 years (1935-74), 104 ft 3 /s (2.95 m 3 /s), 1.56 in/yr (40 mm/yr), 75,350 acre-ft/yr 
(92.9 hmVyr).

EXTREMES.--Current year: Maximum discharge, 186 ft 3 /s (5.27 m 3 /s) May 13 (gage height, 5.36 ft or 1.634 m); 
minimum, 9.0 ft 3 /s (0.255 m 3 /s) Jan. 12 (gage height, 4.10 ft or 1. Om).

Period of record: Maximum discharge, 5,520 ft?/s (156 ms /s) Apr. 11, 1969 (gage height, 13.78 ft or 
4.200 m); maximum gage height, 14.58 ft (4.444 m) Apr. 9, 1969 (backwater from ice); no flow for several 
periods.

REMARKS.--Records good. Flow affected by lakes above station. Occasional regulation at low flow by old mill- 
dam 500 ft (152 m) upstream.

REVISIONS (WATER YEARS).--WSP 1308: 1931(M), 1937(M).

ni'CHARG!?, IM CUBIC FETT PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

net Fee APR MAY JUN JUL AUG

PEAK DISCHARGE (BASE, 200 FT 3 /S).--No peak above base.

SEP

I
?
3
4
c

6
7
f
9

U'

] 1
1?
1^
l<*
15

I*
17
If
1 '

20

?1
?2
2'.
?4
?.b

'6
27
2f
r c
3<",

21 

TfTAL
MEAN
MAX
f»IN
CFSM
IN.
AC-FT

CAI. vp
WT" VR

47
46
40

51
54

ft 4

54
53
5t
60

72
7?
69
65
6&

66
64
63
59
56

53
54
52
to
5-0

50
IP
5u
50
49
47

It7?6 1
55.7

72
43
.06
.07

i,420 3

1973 TPTAL
1974 TOTAL

47
46
^6
46
40

3V
K
'1'i.

36
47

12
e>o
54
El
40

47
?2
56
56
59

6^
f 9
67
75-
71

70
6fi
6?
4E<
42

,5-98
53.3

75
32

.06

.07
,170

36,705
23,252

3*
36
34
33
31

34
35
3P
39
37

36
42
43
42
42

40
41
41
40
40

39
39
39
39
39

3<?
39
30
3^
39
3" 

1,191
3S.4

43
31
.04
.05

2,360

MEAN
MEAN

36
37
37
35
31

31
26
26
26
22

23
20
19
21
20

23
24
25
22
27

26
28
28
26
31

31
28
31
32
32
23

853
27.5

38
19

.03

.04
1,690

101
63.7

25
26
2e
28
28

28
28
29
32
32

30
31
31
30
31

33
33
34
34
35

35
33
32
30
39

38
36
38

—————
—————

891
31.8

39
25

.04

.04
1,770

MAX 764
MAX 1BO

38
42
41
43
45

51
58
81
103
76

73
73
80
69
97

97
96
94
91
86

82
82
76
67
64

68
65
65
67
70
74 

2,236
72.1
103
38
.08
.09

4,440

MIN 26
PIN 13

80
85
94
99
97

116
144
146
126
117

117
130
150
149
145

140
139
136
132
127

124
127
132
130
120

115
115
119
119
120

3,690
123
150
80

.14

.15
7,320

CFSM .11
CFSM .07

116
114
114
116
119

119
119
119
123
125

136
155
170
168
178

180
179
177
174
169

171
168
168
167
165

160
157
153
150
149
142 

4,622
149
180
114
.16
.19

9,170

IN 1.51
IN .96

144
139
135
131
128

134
168
153
150
151

156
146
137
133
127

121
119
114
106
100

94
91
87
83
79

75
70
65
61
59

3,456
115
168
59

.13

.14
6,850

AC-FT
AC-FT

57
57
59
58
58

52
48
46
45
43

42
42
45
46
43

42
42
39
37
35

35
36
35
37
34

34
36
29
29
30
31 

1,302
42.0

59
29
.05
.05

2,580

72,980
46,120

29
27
27
28
34

31
28
25
25
30

40
48
50
48
46

43
41
39
37
37

36
35
33
32
31

30
30
29
28
28
27 

1,052
33.9

50
25
.04
.04

2,090

27
26
26
24
23

22
22
20
20
21

22
25
27
29
28

27
25
23
21
20

18
17
18
18
17

16
14
13
13
13

635
21.2

29
13

.02

.03
1,260
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05300000 Lac qui Parle River near Lac qui Parle, Minn.

LOCATION.--Lat 44°59'42", long 95°55 1 09", in SVhSWt sec.27, T.118 N., R.42 W., Lac qui Parle County, on right 
bank 40 ft (12 m) downstream from highway bridge and 0.5 mi (0.8 km) southwest of village of Lac qui Parle.

DRAINAGE AREA.--983 mi 2 (2,546 km2 ).

PERIOD OF RECORD.--April 1910 to November 1914; March 1931 to current year (winter records incomplete prior to 
(1934). Published as "at Lac qui Parle," 1910-14.

GAGE.--Water-stage recorder. Datum of gage is 951.98 ft (290.16 m) above mean sea level (Minnesota Highway
Department bench mark). Apr. 27, 1910, to Nov. 15, 1914, nonrecording gage at site 2 mi (3 km) downstream at 
different datum. Mar. 17, 1931, to Mar. 9, 1937, nonrecording gage at site 40 ft (12 m) upstream at present 
datum.

AVERAGE DISCHARGE.--43 years (1912-13, 1931-32, 1933-74), 123 ft 3 /s (3.48 m3 /s), 1.70 in/yr (43 mm/yr), 89,110 
acre-ft/yr (110 hm3 /yr).

EXTREMES.--Current year: Maximum discharge, 486 ft 3 /s (13.8 m3 /s) Mar. 7 (gage height, 4.81 ft or 1.466 m, 
backwater from ice); no flow Sept. 30.

Period of record: Maximum discharge, 17,100 ft 3 /s (484 m3 /s) Apr. 10, 1969 (gage height, 18.94 ft or 
5.773 m, from floodmark); maximum gage height, 19.37 ft (5.904 m) Apr. 9, 1965, from floodmark, backwater from 
ice; no flow at times in several years.

REMARKS.--Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 1308: 1912(M), 1935(M).

OAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBfcR 1974 

NOV DEC JAN FIB MAR APR MAY JUN JUL AUO SEP

1 3.2 5 14
2 2.5 5 13
3 2,1 5 11
4 2.1 5 11
5 2.5 6 10

* 2*2 6 10
T 1.9 6 9
• 2.0 7 9
9 4,4 7 8

10 10 6 a
11 9,4 6 7
12 11 7 7
13 10 B 7
14 5,6 10
If 3.9 11

16 6,9 11
17 11 12
ll 12 12
19 9.3 12
20 6,9 15

21 4.4 25
22 3*9 27
23 4.0 16
24 3.8 IS
IS 3.2 15

26 3.5 17
27 3,3 17
26 3.6 16 
89 3.8 16
30 3,8 16

6
\
7
3

6
4
1
7
5

4
3
2
2
2

2
2
2
2
2

2
2
2 
2
2̂

31 5. ft ...... .

TOTAL 162. S 353.3 239.7 19
MIAN S.24 11.8 7.73 6
MAX 12 27 14
MIN 1,9 5.2 6.2

•

•

y

•

•

y

•

y

§

•

t
,
,
,
.

§
t
,
,
»

t
,
,

*

t
t
•
.
.

11 93 49 52 14 1.9 ,92
14 95 45 55 33 1.9 .73
25 90 41 57 41 2.1 ,67
50 96 39 60 25 ,6 ,61

100 107 37 55 19 .5 .62

200 109 33 54 15 .5 .56
404 83 30 46 14 ,5 1.5
370 67 31 41 13 .3 1.1
340 56 32 46 11 .3 1.2
300 57 33 66 9.6 5.2 1.2

260 56 39 73 6.5 9.9 .91
225 73 42 126 6.7 7.3 .52
200 194 46 164 9.0 5,2 .44
170 179 53 156 11 5.4 .42
ISO 193 57 131 6,9 5.3 .40

140 184 65 110 7.3 5.2 .36
110 155 70 95 6.4 4.0 ,36
96 129 74 65 6.4 3.2 ,33
65 112 72 106 6.1 3,0 ,26
73 99 69 77 5.5 2,9 ,24

64 90 70 60 5.0 2.6 ,21
63 66 67 53 4.4 2.5 .16
62 79 62 45 3.6 2.2 .16
62 77 63 39 3.1 1.9 .15
63 72 61 34 2.7 1.7 .15

64 66 59 31 2.2 1.6 .13
65 63 56 26 1.9 1.7 .09
66 59 53 23 2.2 1.7 .06

-_ IV C« «n 1O 1C I-T ft 3

...... 71 52 50 17 2.5 1.5 0
«f a _ C9 ____ 4 O t ^ ___ K_. mmmwwm If wwvw m J«, -p»— — ww t , T t.t ~ w~ ~ " ~

.4 162.6 4,044 2,930 1,600 2,026 305.6 91,7 14.56
24 6.52 130 97.7 51.6 67.6 9,66 2,96 .49
.3 9.2 404 194 74 164 • 41 9.9 1.5
.2 6.3 11 52 30 17 1.9 1.2 0

CPIM .005 .01 .008 .006 .007 .13 .10 ,05 .07 .01 .003 .0005
IN. .006 .01 .009 .007 .006 .15 .11 .06 ,06 .01 .003 0
AC.PT 322 701 475 364 362 6,020 5,610 3,170 4,020 606 162 29

CAL YR 1973 TOTAL 43,650.27 MEAN 120 MAX 1,700 MIN .06 CFSM .12 IN 1,65 AC-FT 66,560
HTR YR 1974 TOTAL 12,145,36 MEAN 33,3 MAX 404 MIN 0 CFSM ,03 IN .46 AC-FT 24,090
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05301000 Minnesota River near Lac qui Parle, Minn.

LOCATION.--Lat 45°01'17", long 95°52'05", in NW%NE% sec.24, T.118 N., R.42 W., Chippewa County, on left bank 
200 ft (61 m) downstream from dam at Lac qui Parle Outlet, 2.4 mi (3.9 km) northeast of village of Lac qui 
Parle, and 3.5 mi (5.6 km) west of Watson.

DRAINAGE AREA.--4,050 mi 2 (10,500 km2 ), approximately. 

PERIOD OF RECORD.--October 1942 to current year.

GAGE.--Water-stage recorder. Datum of gage is 900.00 ft (274.32 m) above mean sea level, datum of 1929 (levels 
by Corps of Engineers). Prior to Nov. 10, 1944, at datum 0.20 ft (0.06 m) lower.

AVERAGE DISCHARGE.--32 years, 645 ft 3 /s (18.3 m 3 /s), 457,300 acre-ft/yr (576 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 1,020 ft 3 /s (28.9 m 3 /s) Apr. 26 (gage height, 24.71 ft or 7.532 m); 
minimum, 2.0 ft 3 /s (0.057 m 3 /s) July 9 (gage height, 19.79 ft or 6.032 m).

Period of record: Maximum discharge, 29,400 ft 3 /s (833 m 3 /s) Apr. 12, 1969 (gage height, 39.75 ft or 
12.116 m); no flow Nov. 17, 1942, Sept. 29, 1947, Oct. 19 to Nov. 18, 1951, Nov. 24, 1952.

REMARKS.--Records good. Part of flow from 2,050 mi 2 (5,310 km 2 } c-f Chippewa River basin at times diverted into 
Minnesota River above station. Some regulation by Big Stone Lake since Apr. 17, 1937, Lac qui Parle since 
January 1938, Marsh Lake since Nov. 1, 1939, and Odessa Dam since May 1974.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL AU6 •EP

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

49
51
54
55
67

90
69
69
91
130

206
206
204
204
204

204
207
206
207
205

205
202
176
157
156

153
154
150 
151
149

4,624 3
149
206
49

9,170 6

1973 TOTAL
1974 TOTAL

147
146
144
144
111

77
76
76
73
75

73
73
71
73
70

70
66
66
67
67

96
132
132
135
136

135
135
135 
135
135

,075 «,
103
147
67

,100 6,

202,075.0
66,556.7

137
137
152
173
179

160
179
173
166
166

166
166
166
169
169

171
159
137
121
64

64
62
62
62
62

62
62
62 
62
62
64

056
131
160
62

050

MEAN
MEAN

64
64
62
64
62

62
62
62
62
62

62
62
62
153
300

274
243
221
214
204

199
192
190
190
167

185
167
165 
165
167
167

4,755
153
300
62

9,430

554
243

167
166
191
193
190

169
191
192
192
169

193
192
197
199
201

200
201
199
202
202

200
201
204
204
224

236
249
265

5,671
203
265
167

11,250

MAX 4,590
MAX 1,020

267
265
266
267
266

266
273
319
406
404

446
463
466
476
473

470
477
469
473
474

469
469
470
467
46S

464
432
373 
329
259
263

12,192
393
466
259

24,160

MIN 27
MIN 2

264
262
260
261
262

264
265
270
297
369

370
425
627
837
636

639
636
837
640
636

635
645
639
675
966

1,020
1,010
995 
994
991

19,435
646

1,020
260

36,550

AC-FT
.9 AC-FT

963
977
911
786
760

774
623
436
435
372

266
291
290
296
352

455
507
571
573
574

661
604
660
655
656

653
647
636
799

665

19,963
645
963
266

39,640

400,600
175,700

663
657
619
556
516

460
455
456
462
469

470
471
473
476
462

479
437
371
369
365

362
359
355
351
347

343
339
300 
236
235

12,935
431
663
235

25,660

162
92
91
90
91

90
67
56
14
26

25
20
16
16
16

16
16
16
15
15

15
15
16
IS
15

15
15
15 
15
15
15

1,136
36.6
162
14

2,250

15
14
6.2
2.9
3.4

7,3
9,3

12
9.4

13

13
13
13
13
13

13
13
12
12
13

14
13
12
13
13

14
14
14 
13
13
12

365.5
11.6

15
2.9
725

11
11
12
13
13

13
12
11
11
12

12
14
12
12
12

11
12
11
12
11

9,9

9,4
11
11

11
10
9.0 
6.2
6.7

331.2
11.0

14
6.2
657
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05304500 Chippewa River near Milan, Minn.

141

LOCATION.--Lat 45°06'39", long 95°47'57", in SE^SE^ sec.16 , T.119 N., R.41 W., Chippewa County, on right bank 
800 ft (240 m) upstream from bridge on State Highway 40, 2.0 mi (3.2 km) upstream from small tributary, and 
5.5 mi (8.8 km) east of Milan.

DRAINAGE AREA.--1,870 mi 2 (4,840 km 2 ), approximately. 

PERIOD OF RECORD.--March 1937 to current year.

GAGE.--Water-stage recorder. Datum of gage is 959.69 ft (292.51 m) above mean sea level, datum of 1929. Prior 
to June 15, 1942, nonrecording gage on bridge 800 ft (240 m) downstream at same datum.

AVERAGE DISCHARGE.--37 years, 264 ft 3 /s (7.48 m 3 /s), 1.92 in/yr (49 mm), 191,300 acre-ft/yr (236 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 766 ft 3 /s (21.7 m) Apr. 5 (gage height, 3.80 ft or 1.158 m, from 
high-water mark, backwater from ice) Sept. 30 (gage height, 1.22 ft or 0.372 m) .

Period of Record: Maximum discharge, 11,400 ft 3 /s (323 m 3 /s) Apr. 9, 1969 (gage height, 15.45 ft or 
4.709 m); no flow at times during 1940.

REMARKS.--Records good except those for winter periods, which are fair. Flow regulated by several small lakes 
above gage. Records of water-quality data for the current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1145: Drainage area.

DISCHARGE* IN CUBIC FEET PER SECOND* MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY OCT MOV DEC JAN FEB MAR APR MAY JUN JUt AUS StP

1
2
3
a
s
6
7
e
9

10

11
12
13
14
15

1*
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,
AC-FT

CAl YR
WTR YR

97
96
9(t
9«
93

89
92
97
104
133

154
171
180
179
173

170
168
161
154
150

145
141
136
127
125

119
117
115 
112
110

4,006 3
129
180
69

.07

.06
7,950 7

1973 TOTAL
1974 TOTAL

106 150
106 140
104 136
92 130
86 123

82 123
78 124
78 127
78 127
66 123

102 117
110 110
106 104
104 99
104 94

102 88
102 64
104 81
118 79
132 77

136 76
151 76
163 76
168 76
164 75

167 74
169 73
169 68 
165 62
160 58

,598 3,004
120 96.9
169 150
78 54
.06 .05
,07 ,06

,140 5,960

108,243 MEAN
56,520 MEAN

52
51
49
49
46

46
46
46
48
46

46
48
46
46
48

46
46
48
46
46

46
46
46
46
46

46
48
46 
46
46
48

1,497
46.3

52
46

.03

.03
2,970

297 MAX
160 MAX

PEAK DISCHARGE (BASE, 400

DATE
4-5
4-8
4-15

TIME G. H

0700 3.80
1430 3.32
0015 3.10

DISCHARGE

766
668
588

DATE
5-17
6-10

48
46
46
46
46

48
46
46
48
48

46
48
48
46
48

46
49
50
51
52

52
52
52
52
52

54
59
66

1*409
50,3

66
46
.03
.03

2,790

2,430
572

FT 3 /S>

TIME

2100
2130

71
76
60
65
89

94
102
108
116
125

133
141
152
157
171

176
179
160
160
160

181
181
162
162
183

184
164
184 
185
195
200 

4,638
150
200
71

.06

.09
9,200

MIN 54
MIN 20

G. H.

2.88
3.04

207
235
260
300
440

260
350
495
400
366

376
407
487
561
572

564
551
535
516
505

483
456
443
438
427

414
406
402 
393
361

12,652
422
572
207
,23
,25

25,100

CFSM ,16
CFSM ,09

DISCHARGE

479
567

360
367
350
345
335

326
321
314
313
316

336
364
400
425
438

456
471
468
462
466

461
443
433
415
400

363
366
357 
343
333
327

11,918
384
471
313
.21
.24

23,640

IN 2,15
IN 1.16

325
324
324
312
301

356
522
54(1
533
556

558
524
494
457
417

363
357
337
315
295

274
254
239
227
212

199
166
175 
162
150

10,312
344
558
150
.18
.21

20,450

AC-FT
AC-FT

141
136
136
135
133

124
117
110
105
96

93
91
94
94
85

77
73
69
6S
62

59
55
52
62
71

71
60
51 
46
42
39

2,646
85.4
141
39

.05

.05
5,250

214,700
116,100

37
47
77
64
64

53
46
41
41
56

76
99

121
121
101

66
75
75
73
70

67
64
60
56
53

49
49
44 
43
40
36

1,992
64.3
121
37

.03

.04
3,950

36
31
29
29
26

26
33
39
37
38

35
41
35
29
29

32
27
26
23
22

22
24
21
20
22

22
22
22
26
20

646
26,2

41
20
,02
,02

1,680
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05311000 Minnesota River at Montevideo, Minn.

LOCATION.--Lat 44°S6'00", long 95°44'00", in NW?sNW% sec.19, T.117 N., R.40 W., Lac qui Parle County, on right 
bank 100 ft (30 m) upstream from bridge on U.S. Highway 212, at Montevideo, and 400 ft (122 m) downstream 
from Chippewa River.

DRAINAGE AREA.--6,180 mi 2 (16,000 km 2 ), approximately.

PERIOD OF RECORD.--July 1909 to September 1917, October 1917 to September 1929 (no winter records), October 1929 
to current year. Prior to October 1939, published as "near Montevideo." Monthly discharge only for some 
periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 909.12 ft (277.10 m) above mean sea level, datum of 1929.
July 22, 1909, to Feb. 4, 1932, nonrecording gage at bridge 600 ft (183 m) downstream at present datum
Feb. 5, 1932, to Nov. 26, 1934, nonrecording gage at bridge 100 ft (30 m) downstream at present datum.

AVERAGE DISCHARGE.--S3 years (1909-17, 1929-74), 681 ft 3 /s (19.29 m 3 /s), 493,400 acre-ft/yr (608 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 1,130 ft 3 /s (32.0 m 3 /s) Apr. 26 (gage height, 6.00 ft or 1.829 m); 
minimum, 20 ft 3 /s (0.57 m 3 /s) Aug. 6 (gage height, 1.09 ft or 0.332 m).

Period of record: Maximum discharge, 35,100 ft 3 /s (994 m 3 /s) Apr. 12, 1969 (gage height, 21.68 ft or 
6.608 m, from high-water mark); no flow for several days in 1933-34, 1936.

REMARKS.--Records good except those for winter periods, which are fair. Flow regulated by Big Stone Lake since 
Apr. 17, 1937, Lac qui Parle since January 1938 and Marsh Lake since Nov. 1, 1939.

REVISIONS (WATER YEARS).--WSP 1035: 1919(M). WSP 1085: 1935-36. WSP 1508: 1912, 1925(M), 1929(M).

DAY OCT

DISCHARGE:, IM CUBIC FttT PER SECOND, WATER YtAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV OEC JAN FEb MAR APR MAY JON JUl AUG SEP

1
2
3
4
5

6
7
e
9

10

11
12
13
14
lb

16
17
Id
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
MIN
AC»(-T

CAl YR
wTR YR

bb
54
54
54
bit

62
74
76
78
97

210
310
314
314
306

304
306
304
300
296

300
295
293
241
226

226
226
230 
236
236

6,369 5
205
314
54

12,630 10

1973 TOTAl
1974 TOTAl

232
230
230
230
226

174
130
116
120
122

128
134
147
130
129

128
132
129
130
142

147
167
206
212
212

214
206
207 
207
210

,153 6,
172
232
116

,220 12,

262,701
114,397

216
225
214
226
230

240
24b
245
245
240

240
240
23B
236
236

236
236
225
175
140

140
140
145
148
iue
146
149
150 
150
150
150 

154
199
245
140
210

MEAN
MEAN

Ib2
154
Ib6
157
Ib6

Ibb
159
160
161
162

163
164
165
165
320

330
260
250
230
220

215
215
215
215
210

210
210
210 
210
210
210 

6,214
200
330
152

12,330

775 PAX
313 MAX

210
210
210
210
210

210
210
210
210
215

218
220
220
220
220

220
220
22b
225
225

225
225
22b
225
225

250
270
290

6,253
223
290
210

12,400

5,330
1,120

310
320
330
335
330

320
315
315
400
500

514
520
525
530
540

546
561
5b4
5b4
556

554
551
5bi
548
556

546
544
489 
473
1Q AJTO

391

14,476
467
561
310

28,710

MIN 53
MIN 21

400
398
393
389
393

408
410
412
410
473

496
522
640
941
972

962
955
948
94b
941

935
938
941
952

1,040

1,110
1,120
1,100
1,090 
1,090

22,724
757

1,120
389

45,070

AC"FT 560,
AC"FT 226,

1,090
1,080
1,060

948
918

911
B71
626
593
584

493
466
482
477
482

595
632
709
724
729

7b3
908
996

1,010
999

989
982
965
QA. 3
TOC

833
7 ucf 03

24,654
795

1,090
468

46,900

700
900

77b
769
759
682
657

620
b90
585
593
615

615
615
612
606
601

595
b90
522
bOO
496

464
462
482
477
484

489
493
480
404
379

17,054
568
778
379

33,830

366
245
189
199
203

194
163
151
108
80

87
89
77
70
61

60
59
56
56
54

53
52
52
53
51

50
50
49
48
47
11 A*to 

3,142
101
366
47

6,230

43
39
35
27
22

21
23
25
40
68

51
47
46
47
as
44
43
44
45
45

46
45
44
44
44

42
39
41 
41
40
40

1,266
40,8

68
21

2*510

40
36
3d
34
53

33
32
32
30
Si

30
29
33
14
**

30
30
31
29
29

29
28
29
29
33

32
29
«7 
29
26

938
3U3

40
i*

1,860
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05311400 South Branch Yellow Medicine River at Minneota, Minn.

143

LOCATION.--Lat 440 33'50", long 95 e 59'50", in SE% sec.26, T.113 N., R.43 W., Lyon County, on downstream side of 
bridge on State Highway 68, 0.5 mi (0.8 km) northwest of Minneota and 6 mi (9.7 km) upstream from mouth.

DRAINAGE AREA.--Ill mi 2 (287 km2 ), approximately.

PERIOD OF RECORD.--April 1960 to current year. Monthly and daily discharge for the period Apr. 1, 1960 to 
June 30, 1960, published in WSP 1914.

GAGE.--Nonrecording gage read once daily. Datum of gage is 1,150.00 ft (350.52 ra) above mean sea level, datura 
of 1929.

AVERAGE DISCHARGE.--14 years, 22.2 ft 3 /s (0.629 ra 3 /s), 2.72 in/yr (69 rara/yr), 16,080 acre-ft/yr (19.8 hra 3 /yr).

EXTREMES.--Current year: Maximum discharge, 75 ft 3 /s (2.12 ra 3 /s) Mar. 4 (gage height, 5.83 ft or 1.777 m 
(backwater from ice); no flow Oct. 1-9, July 8 to Aug. 7, Aug. 20 to Sept. 30.

Period of record: Maximum discharge, 4,430 ft 3 /s (125 ra 3 /s) Apr. 8, 1969 (gage height, 13.41 ft or 
4.087 m); no flow at times.

REMARKS.--Records fair.

DAY OCT

DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 197* 

NOV EEC JAN FEB MA« APR MAY JUN JUL AUG SEP

1
2
3
4
b

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
MTK YH

0
0
0
0
0

0
0
0
0
.26

1.7
1.0
.74
.49
.35

.23

.20

.26

.29

.29

.32

.32

.39

.39

.42

.42

.42

.45 

.49

.57

.74 

10.74
.35
1.7

0
.003
.003

21

1973 TOTAL
1974 TOTAL

.74

.69

.69

.79

.79

.79

.84

.87

.90

.90

.96
1.5
1.7
1.6
1.3

1.2
1.2
1.2
1.3
2.2

5.0
3.3
2.9
2.5
2.3

2.2
2.1
1.9
1.6
1.5

47.46
1.58
5.0
.69
.01
.02
94

6.441.
1.S16.

1.4
1.4
1.3
1.2
1.2

1.1
1.1
1.0
1.0
.97

.95

.93

.92

.91

.90

.89

.69
• 68
.86
.68

.88

.86

.88

.88

.86

.86

.88

.86

. AA« oO
UQ• o»

. UQ
• O7

30.40
.96
1.4
.66

.009
.01
60

U MEAN
01 MEAN

.69

.69

.69

.69

.69

.89

.89

.89

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90

.91

.91

.91

.91

.91

.91

.91

.91 

27.90
.90
.91
.89

.006

.009
55

17.6
4.98

.91

.91

.91

.91

.91

.91

.91

.91

.91

.91

.93

.97
1.1
1.3
1.7

2.2
3.0
4.0

5.3
7.0

9.0
11
13
15
18

20
24
26

174.60
6.24

28
.91
.06
.06
346

MAX 486
MAX 75

40
50
65
75
55

48
45
42
40
37

37
46
43
40
36

32
22
15
11
10

10
10
9.6
9.5
9.3

9.1
8,t»
8.7
8 A9 •*

6.0
7.6 

888.0
28.6

75
7.6
.26
.30

1.760

MIN 0
MIN o

7.3
6.8
6.4
6.0
!>.e

5.6
S>.4
b.2
5.1
5.3

5.0
7.2

14
13
10

6.6
8.0
7.4
6.8
6.8

6.6
6.3
S>.8
5.6
b.3

5.1
5.1
*.6 
*.5
4.3

199.1
6.64

14
*.3
.06
.07
395

CFSM ,16
CFSM .04

3.8
3.7
4.0
3.7
3.5

3.3
3.3
4.3
4.3
3.8

6.5
5.3
5.4
7.6
7.6

6.8
6.6
6.6
7.4
8.8

6.4
8.6
8.2
7.6
7.0

7.2
6.4
7.6
6.5
6.0
7.2 

189.2
6.10
8.8
3.3
.06
.06
375

IN 2.16
IN .61

6.5
6.5
5.6
4.8
4.4

4.4
5.1
4.3
7.6

23

33
22
19
15
12

10
6.8
7.4
6.1
4.5

4.7
5.3
4.5
3.6
2.6

2.1
1.8
1.5 
1.2
1.0

238.5
7.95

33
1.0
.07
.08
473

AC-FT
AC-FT

.64

.42

.26

.29

.32

.15

.06
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0
0 

2.36
.076
.64

0
.0007

0
4.7

12,780
3,600

0
0
0
0
0

0
0
.01
.20

3.1

3.0
1.0
.23
.06
.04

.06

.02

.02

.01
0

0
0
0
0
0

0
0
0 
0
0
0 

7.75
.25
3.1

0
.002
.002

Ib

0
0
0
0
0
0
0

PEAK DISCHARGE(BASE, 82 FT 3 /S).--No peak above base.
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05313500 Yellow Medicine River near Granite Falls, Minn.

LOCATION.--Lat 44°43'18" long 95 0 31'07", in SVk sec.35, T.115 N., R.39 W., Yellow Medicine County, on right bank 
50 ft (15 m) downstream from highway bridge, 6 mi (9.7 km) upstream from mouth, and 8 mi (13 km) south of 
town of Granite Falls.

DRAINAGE AREA.--653 mi 2 (1,691 km 2 ).

PERIOD OF RECORD.--March 1931 to September 1935 (no winter records), October 1935 to September 1938, October 
1939 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 971.59 ft (296.14 m) above mean sea level, datum of 1929.
Mar. 16, 1931, to June 13, 1938, nonrecording gage, on bridge 50 ft (15 m) upstream at same datum. Oct. 12, 
1939, to He v. 30, 1952, nonrecording gage 500 ft (152 m) downstream at same datum.

AVERAGE DISCHARGE.--38 years (1935-38, 1939-74), 106 ft 3 /s (3.00 m 3 /s), 2.20 in/yr (56 mm/yr), 76,800 acre-ft/yr 
(94.7 hmVyr).

EXTREMES.--Current year: Maximum discharge, 293 ft 3 /s (8.30 m 3 /s) Mar. 6 (gage height, 3.51 ft or 1.070 m);
minimum daily discharge, 1.5 ft 3 /s (0.042 m 3 /s) Aug. 30 to Sept. 10, Sept. 12-28; minimum gage height, 2.02 ft 
(0.616 m) July 29, 31, Aug. 1, 31, Sept. 1.

Period of record: Maximum discharge, 17,200 ft 3 /s (487 m 3 /s) Apr. 10, 1969 (gage height, 14.00 ft or 
4.542 m); no flow at times in 1931, 1933, 1948, 1959.

Flood in June 1919 reached a stage of 17.5 ft (5.3 m), from information by local residents.

REMARKS.--Records good except those for winter periods, which are fair. Natural discharge affected by unknown 
amount of interbasin flow between Yellow Medicine, Redwood, and Cottonwood River basins during extreme floods.

REVISIONS (WATER YEARS).--WSP 1508: 1931, 1934(M), 1937(M), 1946(M), 19SO(M).

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY DCT

1 .5
2 .4
1 .1
4 .4
5 .0

6 .9
7 .0
6 .1
9 .6

10 .5

11 .6
12 .6
13 .1
14 .2
15 .3

16 .1
17 .7
11 5.3
19 4.3
20 4.6

21 4.2
22 .9
23 .8
24 .5
25 ,8

26 ,7
27 .6
28 3.5
2*9 1 5
30 3?6
31 4,0 

TOTAL 133,4
MEAN a, 30
MAX 9,5
MIN 2,9
CFSM ,007
IN, .007
CAU YR 1973 TOTAL
UTR YR 1974 TOTAL

NOV

4.0
3.9
4.0
4.0
4.3

5.0
5.0
5.0
5.2
5.4

5.5
6.1
6.3
7.0
7.3

7.2
7.7
8.3
6.3

12

14
13
16
17
17

15
13
12
11
9.6

259.1
8.64

17
3.9
.01
.01

35,639.
6,506.

DEC JAN FEB MAR APR MAY JUN JUL AU5 SEP

9.6 4.4 3.3 10 32 24 32 9.1 1.9 .5
9.0 4.3 3.3 16 29 23 30 9.7 2.0 .5
8.3 4.3 3,3 36 35 21 29 8.7 2.1 .5
7.6 4.2 3.3 56 26 19 27 7.9 2.2 .5
7.3 4,2 3,3 110 31 19 24 7.2 2.1 .5

7.0 4.1 3.3 262 39 IB 26 5.9 2.0 .5
6.6 4.0 3.3 205 36 16 23 5.3 1.9 .5
6.6 4.0 3.3 178 33 16 20 4.9 1.9 .5
6.3 3.9 3.3 114 29 18 20 4.4 2.9 .5
6.1 3.8 3.3 90 26 20 26 4.0 4.5 .5

5.9 3.8 3.3 67 27 26 26 3.6 3.0 .6
5.6 3.6 3.3 67 31 28 93 3.9 2.4 .5
5.7 3.7 3.3 65 39 32 160 3.6 2.2 .5
5.6 3,6 3.3 65 44 35 132 3.4 2.2 .5
5,5 3,6 3,3 60 77 37 99 3,1 2,0 .5

5.4 3.5 3.3 63 76 41 76 2.9 2.3 .5
5.3 3.5 3.3 59 66 46 63 2,7 2,6 .5
5.2 3.4 3.3 49 57 46 53 2,9 2.4 .5
5.1 3.4 3.4 53 51 44 47 2.9 2.2 .5
5.0 3.4 3.4 48 46 43 42 2.7 2.0 .5

5.0 3.4 3.6 41 42 43 36 2.4 2.0 .5
4,9 3. 3.8 40 39 43 32 2.4 1,9 ,5
4,9 3, 4,0 37 37 42 26 2,4 1,6 ,5
4,8 3, 4,2 37 34 40 25 2,5 1,7 .5
4.B 3. 4.6 29 32 40 24 2.3 1.6 .5

4.7 3. 4.9 26 30 39 25 2.3 1.6 ,5
4.6 3. 5.3 27 30 36 20 2.1 1.6 .5
4.6 3. 6.0 26 29 34 17 2.1 1.6 .5
45 3 ...... 27 27 34 14 1.9 1.6 .6
«!s 3. ...... 26 24 34 11 1.9 1.5 1.6
4.4 3. ...... 31 ...... 34 ...... 1.9 1.5 .-«..«

161.0 113,3 102.6 2,050 1,156 995 1,262 123,2 65.2 45.3
5.84 3.65 3.66 66,1 38,5 32,1 42.7 3.97 2.10 1.51
9.6 4.4 6,0 262 77 46 160 9.7 4.5 1,6
4,4 3.3 3.3 10 24 16 11 1.9 1,5 1.5
.009 .006 .006 .10 .06 .05 .07 .006 .003 ,002
.01 .006 .005 .12 .07 .06 .07 .007 .003 .002

0 MEAN 96.2 MAX 1,630 MIN 2.5 CUM .15 IN 2.04
1 MEAN 17.6 MAX 262 MIN 1.5 CF6M .03 IN .3"

PEAK DISCHARGE (BASE, 300 FT 3 /S).--No peak above base.
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05315000 Redwood River at Marshall, Minn.

LOCATION.--Lat 44°27 I 05", long 95°47'13", in SEhWh sec.4, T.lll N., R.41 W., Lyon County, on downstream side of 
highway bridge on Fourth Street in Marshall, and 10 mi (16 km) upstream from Threemile Creek.

DRAINAGE AREA.--307 mi 2 (795 km2 ).

PERIOD OF RECORD.--March 1940 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Nonrecording gage and cres1;-stage gage. Datum of gage is 1,144.88 ft (348.96 m) above mean sea level, 
datum of 1929. Nonrecording gage and crest-stage gage on diversion channel. Datum of gage is 1,100.00 ft 
(335.28 m) above mean sea level, datum of 1929 (levels by Corps of Engineers).

AVERAGE DISCHARGE.--34 years, 47.0 ft 3 /s (1.331 m 3 /s), 2.08 in/yr (53 mm/yr), 34,050 acre-ft (42.0 hm 3 /yr).

EXTREMES (Combined flow).--Current year: Maximum discharge, 144 ft 3 /s (4.08 m 3 /s) Mar. 5; no flow Sept. 24-30. 
Period of record: Maximum discharge, 5,590 ft 3 /s (158 m 3 /s) Apr. 10, 1969; no flow at times. 
(River only).--Current year: Maximum discharge, 144 ft 3 /s (4.08 m 3 /s) Mar. 5 (gage height, 3.65 ft or

.112 m from crest-stage gage, backwater from ice]; no flow Sept. 24-30. 
Period of record: Maximum discharge, 5,370 ft 3 /s (152 m 3 /s) June_._---_-„-„ .,_.. _- ,_ ,.„. ... ,„, __.._ 17, 1957 (gage height, 10.14 ft or 

3.091 m); maximum gage height, 11.05 ft (3.368 m) Apr. 6, 1951 (from floodmark); no flow at times.
(Diversion only).--Current year: No flow during year.
Period of record: Maximum discharge, 4,440 ft 3 /s (126 m 3 /s) Apr. 10, 1969 gage height, 78.45 ft or 

23.912 m); no flow on many days.

REMARKS.--Records good except those for winter period, which are fair. Water diverted at medium and high stages 
into diversion channel 3 mi (4.8 km) above station, bypasses station and returns to river 1 mi (1.6 km) below 
station. Diversion began Mar. 18, 1964. There was no flow through the diversion channel during the 1974 
water year. Unknown amount of natural diversion into Cottonwood River basin at extremely high stages.

DAY OCT

DISCHARGE^ IN CUBIC FEET PER SECONDt WATER YEA« OCTOBEH 1973 TO SEPTEMBER 1974

MOV JAN FEB MAY JUN JUL SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YH
WTR YH

4.0
3.6
3.2
2. a
2.8

2.5
3.2
3.2
5.1

24

26
12
7.0
5.6
5.6

5.1
6.2
6.9
6.9
6.9

8.4
6.9
6.2
6.9
8.4

10
10
12
12
16
12

251.4
8.11

26
2.5
.03
.03

1973 TOTAL
1974 TOTAL

9.2
11
11
10
9.2

7.6
7.6
6.2
6.2

15

15
7.6
9.2
8.4
6.9

7.6
6.2
6.9
8.4

32

13
9.2
9.2
8.4
7.6

7.6
6.2
6.2
7.6
6.2

282.4
9.41

32
6.2
.03
.03

16.106
4.576

4.5
6.9
6.2
4.5
4.5

4.5
4.5
4.5
4.5
4.5

4.5
4.5
4.5
4.5
4.6

4.6
4.6
4.6
4.6
4.6

4.6
4.6
4.6
4.6
4.6

4.6
4.5
4.5
4 C• D
4.5
4.5 

144,8
4.67
'6.9
4.5
.02
.02

.25 MEAN

.69 MEAN

4.5
4.5
4.5
4.5
4.4

4.4
4.4
4.4
4.4
4.4

4.4
4.4
4.4
4.3
4.3

4.3
4.3
4.3
4.3
4.3

4.3
4.3
4.3
4.2
4.2

4.2
4.2
4.2
4.2
4.2
4.2 

134.2
4.33
4.5
4.2
.01
.02

44.1
12.5

4.2
4.2
4.2
4.2
4.2

4.2
4.2
4.2
4.2
4.3

4.7
5.4
6.5
7.8
9.2

11
13
16
19
22

25
28
30
31
33

34
35
36

408.7
14.6

36
4.2
.05
.05

MAX 762
MAX 110

40
50
60
75

110

77
72
71
70
68

67
65
64
61
56

44
35
30
29
22

20
32
31
20
16

16
14
15
11
8 A• *r

14 

It363.4
44.0
110
8.4
.14
.17

MIN .IB
MIN o

14
13
14
16
12

12
16
17
16
16

39
55
48
46
42

39
34
34
40
31

29
29
24
24
22

22
21
21
21
20

787
26.2

55
12

.09
• 10

CFSM
CFSM

18
17
16
13
16

11
14
14
13
13

18
16
34
18
19

18
16
28
26
24

30
28
26
24
24

21
36
18
16
33
20 

638
20.6

36
11

.07

.08

.14 IN

.04 IN

18
17
16
13
11

28
13
12
31
31

29
20
19
17
15

14
12
10
11
8.4

8.4
8.4
6.2
5.6
5.6

5.6
5.6
4.5
3.2
2 A» 0

401.3
13.4

31
2.8
.04
.05

1.95
.55

2.5
2.8
2.8
2.7
2.5

2.3
2.1
1.9
2.5
1.9

2.2
2.2
.64
.84
.48

.28

.36
2.0
.48

1.3

.84
1.3
1.6
1.6
1.6

1.6
.37
.36
.15
.21
.21 

44.62
1.44
2.8
.15

.005

.005

.17
4.8
.80
.84
.48

.16

.04

.07
6.3

20

16
7.6
6.6
3.6
3.6

5.8
3.2
2.2
2.2
2.2

2.0
1.1
1.3
1.6
1.6

1.6
1.3
.84

1.6
1.1
1.3 

102.00
3.29

20
.04
.01
.01

1.6
.84

1.2
2.2
2.2

2.6
2.2
1.9
.40
.15

.21

.36

.36

.48

.21.

.21

.36

.21

.21

.21

.34

.36

.06
0
0

0
0
0
0
0

18.87
.63
2.6

0
.002
.002



146 MINNESOTA RIVER BASIN

05316500 Redwood River near Redwood Falls, Minn.

LOCATION.--Lat 44°31 1 25", long 95°10'20", in SE?sNE?j sec.9, T.112 N., R.36 W., Redwood County, on right bank 
20 ft (6 m) upstream from highway bridge, 3 mi (4.8 km) west of town of Redwood Falls, and 8.5 mi (13.7 km) 
upstream from mouth.

DRAINAGE AREA.--697 mi 2 (1805 km 2 ).

PERIOD OF RECORD.--July 1909 to September 1914 (no winter records except 1911-12). August 1930 to September 1935 
(no winter records), October 1935 to current year.

GAGE.--Water-stage recorder. Datum of gage is 972.33 ft (296.37 m) above mean sea level, datum of 1929. July 
1909 to September 1914, nonrecording gage at bridge 20 ft (6 m) downstream at datum 0.22 ft (0.07 m) lower. 
August 1930 to Oct. 25, 1949, nonrecording gage, at bridge 20 ft (6 m) downstream at present datum.

AVERAGE DISCHARGE.--40 years (1911-12, 1935-74), 102 ft 3 /s (2.89 m 3 /s), 1.99 in/yr (51 mm/yr), 73,900 acre-ft/yr 
(91.1 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 182 ft 3 /s (5.15 m 3 /s) May 30 (gage height, 2.49 ft or 0.759 m);
maximum gage height, 3.10 ft (0.945 m) Mar. 2 (backwater from ice); minimum discharge, 0.92 ft 3 /s (0.026 m 3 /s) 
Sept. 30 (gage height, 1.45 ft or 0.442 m); minimum gage height, 1.24 ft (0.378 m) Aug. 10.

Period of record: Maximum discharge, 19,700 ft 3 /s (558 mVs) June 18, 1957 (gage height, 15.92 ft or 
4.852 m, from floodmark); no flow for several days in January 1940 and for part of each day Aug. 19, 20, 1959.

REMARKS.--Records good except those for winter periods, which are fair. Natural discharge affected by unknown 
amount of interbasin flow between Yellow Medicine, Redwood, and Cottonwood River basins during extreme floods.

DI8CHAR8E, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY OCT NOV DEC JAN FEB MAR APR HAY JUN JUL AUG SEP

1
2
3
a
5

6
J
8
9

10

11
12
11
1«
15

1*
17
IS
19
20

21
22
23
24
25

26
27
28
29
30
11

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
MTR YR

e.i
.7
.6
.4
.4

.4
,a
.4

20
35

67
65
61
§7
55

a)
36
32
28
26

26
22
19
21
20

20
19
19
19
19
19 

622.6
26.5

67
6.3
.Oil
.04

1*630

19 31
19 30
20 29
18 28
17 27

17 26
17 25
20 25
18 25
16 23

21 22
10 21
41 20
38 19
37 16

34 17
32 16
33 16
33 15
as 15

51 14
43 14
59 13
52 13
46 12

44 12
U2 12
38 11
27 11 
31 10

...... 9.6

982 579.8
32.7 16.7

63 31
17 9.8

.05 .01

.05 .03
1,950 1,150

1973 TOTAL 33,019.7 MEAN
1974 TOTAL 12,581,9 MEAN

9.4
9.1
8.8
e.4
8.1

7.8
7.5
7.2
T.O
6.8

6.6
6.4
6.3
6.2
6.1

6.0
5.9
5.6
5.8
5.6

5.8
5.6
5.8
5.6
5.7

5.7
5.7
5.7
5.7 - 
5.7
5.7 - 

204.1
6.56
9.4
5.7
.009
.01
405

90.5 MAX
34.5 MAX

PEAK DISCHARGE (BASE, 150

DATE
3-11
5-30

TIME
0045
1445

G. H. DISCHARGE

2.44 174
2.49 182

DATE
6-11

5.7
5.7
5.7
5.7
5.7

5.7
5.8
5.6
5.9
5.9

6.0
6.0
6.1
6.2
6.3

6.4
6.5
6.6
7.0
7.5

9.9
14
17
21
24

30
36
40

.....

316.1
11.3

40
5.7
.02
.02
627

1,030
160

FT 3 /S>

TIME

0930

44
46
53
57
63

70
82
95

115
133

160
128
130
123
108

74
75
98
86
76

76
64
62
66
61

52
51
56
56
55
51

2,472
79.7
160
44

.11

.13
4,900

MIN 1
MIN 1

G. H.

2.41

52
53
55
49
46

55
59
60
63
6U

64
73
95

132
132

117
105
94
85
80

79
Tl
66
61
58

57
56
63
61
57

......

2,162
72.1
132
U6

.10

.12
4,290

.8 CFSM .

.0 CFSM .

DISCHARGE

154

57
5U
52
49
49

U6
45
47
52
53

57
69
71
79
82

77
75
69
70
80

85
63
79
73
66

65
64
66
67
69
89

2,061
66.5

69
45

.10

.11
4,090

13 IN
os IN

101
69
83
76
68

74
78
61
71
92

147
142
133
117
too
87
78
72
67
68

66
62
59
51
47

42
37
32
28
26

...•••

2,274
75.6
147
26
.11
.12

a, 510

1.76 AC
.67 AC

23
21
21
13
9.4

16
15
13
13
12

11
11
10
9.2
8.4

7.6
6.6
7.2
7.2
7.7

S.2
7.8
9.2

11
10

10
12
10
6.1
5.8
4.3

338.9
10.9

23
4.3
.02
.02
672

•FT 65,490
•FT 24,960

3.7
3.1
3.0
2.9
2.5

2.0
1.3
1.2
1.2
1.9

28
36
38
30
2a

20
16
13
12
9.5

7.6
6.7
6.5
5.8
5.2

4.6
3.8
3.5
3.1
3.2
2.8

302.3
9.75

36
1.2
.01
.02
600

2.9
2,7
2.2
2.5
2.3

2.5
4.5
5.«
3.6
3.1

3.2
I.I
2.3
2.2
2.1

2.0
1.9
1.8
l.S
1.7

1.6
1.6
1.6
1.4
1.4

1.3
1.2
1.1
1.1
1.0

......

67.1
2.24
5.4
1.0

.003

.003
133



MINNESOTA RIVER BASIN 

05316770 Minnesota River at New Ulm, Minn.

147

LOCATION.--Lat 44°19'29", long 94°27'09", in NE%NE% sec.20, T.110 N., R.30 W., Nicollet County, on left bank 
30 ft (9 m) downstream from U.S. Highway 14, at New Ulm and 6.1 mi (9.8 km) upstream from Cottonwood River.

DRAINAGE AREA.--9,530 mi 2 (24,680 km2 ).

PERIOD OF RECORD.--October 1967 to current year.

GAGE.--Water-stage recorder. Datum of gage is 778.72 ft (237.35 m) above mean sea level, datum of 1929.

AVERAGE DISCHARGE.--? years, 1,708 ft 3 /s (48.4 m3 /s), 2.43 in/yr (62 mm/yr), 1,237,000 acre-ft/yr (1.53 km 3 /yr).

EXTREMES.--Current year: Maximum discharge, 2,260 ft 3 /s (64.0 m 3 /s) Apr. 16 (gage height, 11.41 ft or 3.478 m); 
minimum, 49 ft 3 /s (1.39 m 3/s) Sept. 29 (gage height, 5.96 ft or 1.817 m).

Period of record: Maximum discharge, 58,000 ft 3 /s (1,640 m 3 /s) Apr. 15, 1969 (gage height, 30.65 ft or 
9.342 m); minimum daily, 42 ft 3 /s (1.19 m 3/s) Jan. 14, 19, 1968.

REMARKS.--Records fair. Water-quality data for the current year are published in Part 2 of this report.

DISCHARGE* IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY OCT NOV DEC JAN PEB MAR APR MAY JUM JUL SEP

I
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
MTR YR

134
137
137
134
111

129
129
125
126
134

132
435

1*010
1*060
1*010

917
004
710
631
542

504
456
416
399
336

372
361
332
330 
325
320 — 

12*774 6
412

1*060
125
.04
.05

25*340 16

1973 TOTAL
1974 TOTAL

315
313
314
312
309

264
241
221
220
220

220
230
2S4
235
232

230
232
231
232
256

274
326
346
344
341

336
333
321
306
314

,346
276
346
220
.03
.03

,560

1*037
212

318
327
315
323
326

334
337
336
335
329

327
326
325
324
324

317
316
311
260
225

225
225
223
223
222

227
226
226
226 
224
224 

6,806
264
337
222
.03
.03

17,470

,917 MEAN
,164 MEAN

226
227
227
226
229

230
232
233
233
233

233
234
235
270
295

300
300
294
269
264

279
279
274
269
269

269
274
279 
a AocOV
SAGCOT 
3 AQCOT

6,091
261
300
226
,03
.03

16,050

2,844
561

279
279
279
279
279

277
277
277
276
276

276
276
276
260
260

261
262
267
291
291

296
307
327
359
394

411
404
445

6,545
305
445
276
.03
.03

16,950

MAX 12,
MAX 2,

434
450
469
492
523

630
,660
,690
,760
,750

,600
,430
,440
,430
,490

,430
,440
,230
967

1,000

900
850
750
656
690

656
1,130
1,140
1*090 

941
865 

33,165
1,070
1,760

454
• 11
.13

65,620

400 MIN
250 MIN

651
627
631
665
695

1,050
1,160
1,120
1,060
1*030

1,030
1,050
1,200
1,540
1,950

2,190
2,250
2,170
2,050
1,960

1,650
1,740
1,670
1,600
1,540

1,500
1,460
1,460
1,500 
1,500

42,959
1,432
2,250

827
,15
.17

65,210

125 CFSM
51 CFSM

1,460
1,430
1,360
1,360
1,330

1,300
1,260
1,210
1,190
1,150

1,070
976
988

1,010
1,010

1,040
1,050
1,060
1,120
1,170

1,210
1,200
1,200
1,200
1,270

,340
,340
,320
,290
,260
,350 

37,606
1,213
1,460

978
.13
.15

74,590

.30

.06

1,410
1,400
1,370
1,320
1,270

1,350
1,600
1,620
1,630
1,720

1,760
1,750
1,790
1,740
1,620

1*510
1,110
1,300
1,230
1,160

1,130
1,000

910
836
794

775
739
712 
677
*t3QCCT

38,162
1,«!72
1,790

629
.13
.15

75,690

IN 4.05
IN .63

562
521
479
443
412

361
292
270
260
239

230
220
207
194
176

106
161
156
153
152

148
141
141
150
147

152
153
141 
132
125
121

7,225
233
582
121
.02
.03

14,330

AC-FT 2,
AC-FT

123
133
139
136
126

122
123
121
118
131

128
122
138
169
185

163
163
161
159
154

146
136
128
123
120

115
111
110 
106
103
99

<4,171
135
165
99

.01

.02
8,270

059,000
420,900

96
94
93
92
90

92
91
69
66
86

66
66
84
63
81

79
76
74
73
71

68
67
66
64
63

63
63
53 
52
51

2,312
77.1

96
51

.008

.009
4,590



148 MINNESOTA RIVER BASIN 

05317000 Cottonwood River near New Ulm, Minn.

LOCATION. --Lat 44°17'40", long 94°26'40", in N^s sec. 33, T.110 N. , R.30 W. , Brown County, on left bank 600 ft
C183 m) upstream from highway bridge, 1.8 mi C2.9 km) south of New Ulm, and 2 mi (3.2 km) upstream from mouth.

DRAINAGE AREA. --1,280 mi 2 (3,320 km 2 ), approximately.

PERIOD OF RECORD. --July 1909 to December 1913, March 1931 to March 1938, August 1938 to current year Center 
records incomplete prior to 1936).

GAGE. --Water-stage recorder. Datum of gage is 796.83 ft (242.87 m) above mean sea level, datum of 1929. July 1, 
1909, to Dec. 13, 1913, nonrecording gage at site 2.7 mi (4.3 km) upstream 'at different datum. Mar. 15, 1931, 
to Mar. 31, 1938, nonrecording gage 2.2 mi (3.5 km) upstream at datum 11.41 ft (3.48 m) higher. Aug. 23, 
1938, to June 25, 1948, nonrecording gage at present site and datum.

AVERAGE DISCHARGE. --40 years (1911-13, 1935-37, 1938-74), 274 ft 3 /s (7.76 m 3 /s) , 2.91 in/yr (74 mm/yr), 198,500 
acre-ft/yr (245 hm 3 /yr) .

EXTREMES. --Current year: Maximum discharge during year, 738 ft 3 /s (20.9 m 3 /s) Apr. 15 (gage height, 486 ft or 
1.481 m); minimum, 9.0 ft 3 /s (0.25 m 3 /s) Sept. 5, 6 (gage height, 1.04 ft or 0.317 m) .

Period of record: Maximum discharge, 28,700 ft 3 /s (813 m 3 /s) Apr. 10, 1969 (gage height, 19.15 ft or 
5.837 m) ; maximum gage height, 20.86 ft (6.358 m) Apr. 8, 1965 (from fl\oodmark, backwater from ice); minimum 
discharge observed, 0.5 ftVs (0.014 m 3 /s) Nov. 27, 1952; minimum gage height, 0.72 ft (0.219 m) Nov. 20, 1964.

REMARKS. --Records good except those for winter period, which are fair. 
are published in Part 2 of this report.

REVISIONS (WATER YEARS ).--WSP 355: 1912.

Water-quality data for the current year

DISCHARGE* IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY OCT NOV DEC JAN FEB MAR APR tfAY JUN JUL AUG SEP

1
2
3
4
5

6
7
e
9

10

11
12
13
10
15

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MtAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
WTK YR

25
23
21
20
19

19
ie
le
22
23

26
25
21
65

107

67
73
60
52
45

40
37
34
32
33

31
26
26 
26
26
25

1,110
35.6
107
IS

.03
• 03

2,200

1973 TOTAL
197« TOTAL

26
27
26
26
29

26
24
19
20
24

26
29
29
29
30

31
32
35
36
62

91
79
79
64
66

67
63
60
74
66

1,023
47.4

91
19

.04

.04
2,620

71,292,
40,542.

56
50
43
40
39

36
37
36
35
34

32
30
26
27
27

26
26
26
26
26

26
26
26
26
26

26
26
27 
27
27
27 

972
31.4

56
26

.02

.03
1,930

o MEAN
2 MEAN

27
26
2B
26
26

29
29
29
29
29

30
30
30
30
30

31
32
33
34
35

36
36
41
45
46

50
52
54 
55
56
57

1,131
36,5

57
27

.03

.03
2,240

195 MAX
111 MAX

56
56
56
56
56

56
56
56
56
56

59
59
59
59
59

59
59
59
59
59

59
59
60

120
220

230
205
161

2,324
63.0
230
56

.06

.07
4,610

2,260
733

170
170
220
315
360

426
405
395
360
352

316
264
253
235
23U

216
173
151
140
135

126
110
90
95
110

130
129
128
127
124
121

6,620
214
426
90

,17
.19

13,130

MIN 16
MIS 9,0

131
124
137
151
149

147
175
210
247
369

421
447
510
641
733

665
559
470
407
356

320
266
264
246
224

209
199
169
1 A ~3lac 
173

9,345
312
733
124
.24
.27

16,540

CFSM
CFSM

163
153
143
136
131

127
126
133
134
136

161
152
169
176
160

166
169
201
200
217

244
252
256
253
246

237
224
213
212
213
233

5,602
167
256
127
.15
.17

11,510

.15 IN

.09 IN

202
255
270
265
247

J02
394
447
476
467

425
501
5)70
523
461

400
349
306
«>76
261

249
214
198
166
175

160
147
135 
127
116

9,148
305
570
116
.24
.27

16,150

2.07 AC-PT
1.16 AC-FT

107
96
92
64
79

72
66
62
59
56

53
50
47
42
39

36
34
34
39
36

36
32
35
46
41

32
28
27 
27
27
27

1,545
49,6
107
27

.04

.04
3,060

141,400
60,420

26
35
43
40
33

27
25
22
24
36

37
33
32
26
26

24
23
23
22
21

27
21
20
19
17

16
14
12 
11
11
10

760
24.5

43
10

.02

.02
1,510

10
11
10
10
9.4

13
15
14
13
15

17
19
10
16
14

13
1)
12
11
11

9.7
9.7
9.0
9.0
9.0

9.7
9.7

10 
11
11

362.2
12.1

19
».o
.010
.01
718
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05317200 Little Cottonwood River near Courtland, Minn.

149

LOCATION.--Lat 44°14'47", long 94°20'19", in SW%NE% sec.17, T.109 N., R.29 W., Blue Earth County, on right bank 
30 ft (9.1 m) downstream from bridge on State Highway 68, 0.7 mi (1.1 km) above mouth, 1.5 mi (2.4 km) south 
of Courtland.

DRAINAGE AREA.--230 mi 2 (596 km2 ) approximately.

PERIOD OF RECORD.--October 1973 to September 1974. September 1969 to September 1975> operated as a low-flow 
station only.

GAGE.--Water-stage recorder. Datum of gage is 788.25 ft (240.26 m) above mean sea level, datum of 1929.

EXTREMES.--Maximum discharge during period October 1973 to September 1974, 132 ft 3 /s (3.74 m 3 /s. Mar. 3 (gage 
height, 3.13 ft or 0.954 m); minimum daily, 0.67 ft 3 /s (0.02 m j /s), Sept. 27, 28; minimum gage height, 1.64 ft 
(0.500 m) Sept. 5-11, 26-30.

REMARKS.--Records good except those for periods of no gage height record, which are fair.

DAV OCT

DISCHARGE! IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO StPTEMBtR 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL

NTR YR 197« TOTAL 7*610.23 MEAN 20.9 MAX 101 

NOTE.--No gage-height record Oct. 1 to Nov. 6.

KIN .67 AC-FT 15,110

AUG SEP

1
2
3
4
9

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
21
2«
25

26
2T
2B 
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

2.5
2.4
2.4
2.3
2,2

2.1
2.0
2.0
2.4
2.5

2.5
2.5
6.0

12
10

9.0
8.0
7.3
6.5
6.2

s. a
5.6
5.4
5.3
5.5

4.9
4.4
4.3
« «• 3
4.2
«.o

146.5
4.73

12
2.0
291

4.1
4.2
4.
4.
4.

«.
4.
4.2
4.5
4.5

4.5
4.7
5.5
6.0
6.0

5.7
5.5
5.5
5.5

12

25
24
18
18
18

16
13
11 
9.4

11

267.1
8.90

25
«.i
530

9,«
11
12
7.0
7.0

6.6
7.0
7.0
7.7
7.7

.6

.3

.3

.3

.3

,S
.3
,S
.3

7.0

7.0
7,0

.

.

.

.

.

.

. 

219.8
7,09

12
6.3
436

.3

.3

.0

.0

.0

5.7
5.5
5.2
4.9
4,7

4.5
«.5
4.2
4.0
4.0

4.0
4.0
4.0
4.0
4.0

3.e
3,e
«.s
4.2
4.2

4.2
4,7
4.7 
4.7
5,2
5,7

147,5
4.76
6.3
3.e
293

6.3
7,0
7.0
7.0
7.7

8,
8.
8.
8.
8,

8,
8.
9,
9.
9.8

11
11
11
12
14

15
18
19
21
24

3«
36
39

392.5
14.0

39
6.3
779

43
51

101
84
63

65
59
67
59
41

49
41
37
39
35

29
26
32
29
26

31
30
27
25
33

31
32
33 
32
31
30 

1,311
42,3
101
25

2,600

33
35
35
33
54

55
57
64
64
66

69
78
87
85
87

83
83
77
70
58

SO
46
42
41
35

32
31
31
30
30

•*•»»• 

1,641
54,7

87
30

3,250

28
28
28
25
25

24
2«
23
26
26

28
31
38
46
48

48
47
47
47
46

45
48
46
42
40

36
38
38
48
61
88

1,215
39.2

88
23

2,010

86
86
87
85
85

84
81
81
79
80

88
79
69
63
57

49
43
38
33
32

81
60
42
35
33

30
27
25 
23
22

1,763
58.8

66
22

3,500

20
17
16
15
14

13
12
11
11
10

10
9.8
9.3
8.4
7.7

7,2
6,7
6,5
8.3
8.0

7.3
6.8
6.9

10
12

9,3
7,9
7.3
6.4 
6.0
5.5

306.3
9,88

20
5.5
608

5.6
8.0
9.1
9.8
9,1

7.8
7.2
6.6
6.3
6.7

8.1
7.5
6.6
6.1
5.9

5.6
5.1
5.1
5.6
5.0

4.9
4,5
3,8
3,7
3,6

3.0
2.7
2.5
2 u«•'
2 ii.4
2.1

172,4
5,56
9.8
2,1
342

2.0
1.8
1,8
1.7
1.6

1,5
1,5
1.4
1.4
1.3

1.3
1.4
1.6
1,5
1.5

1.4
1.3
1.2
1.2
1.1

1,1
1.0
1.0
.95
.95

,81
.67
.67
Til. 74
TU. 7«t

38.13
1.27
2,0
.67
76
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05320000 Blue Earth River near Rapidan, Minn.

LOCATION. --Lat 44°05'44", long 94 0 06'33", in SE?sSE?s sec. 6, T.107 N., R.27 W. , Blue Earth County, on left bank 
0.2 mi (0.3 km) downstream from abandoned powerplant of Northern States Power Co., 2 mi (3.2 km) west of 
Rapidan, 3.5 mi (5.6 km) downstream from Watonwan River, and 7.8 mi (12.6 km) upstream from Le Sueur River.

DRAINAGE AREA. --2, 430 mi 2 (6,290 km 2 ), approximately.

PERIOD OF RECORD. --July 1909 to November 1910 (published as "at Rapidan Mills," no winter records), October 1939 
to September 1945, July 1949 to current year.

GAGE. --Water-stage recorder. Datum of gage is 808.80 ft (246.52 m) above mean sea level, adjustment of 1912. 
July 20, 1909, to Apr. 28, 1910, nonrecording gage at site 0.2 mi (0.3 km) upstream at different datum. 
Apr. 29 to Nov. 12, 1910, nonrecording gage at site 800 ft (244 m) upstream at different datum. Oct. 4 to 
Nov. 14, 1939, nonrecording gage at present site and datum.

AVERAGE DISCHARGE. --31 years (1939-45, 1949-74), 847 ft 3 /s (23.99 m 3 /s) , 4.73 in/yr (120 mm/yr) , 613,700 
acre-ft/yr (757 hmVyr) .

EXTREMES. --Cur rent year: Maximum discharge, 6,220 ft 3 /s (176 m 3 /s) June 11 (gage height, 7.01 ft or 2.137 m) ; 
minimum, 63 ft 3 /s (1.78 m 3 /s) Sept. 30 (gage height, 1.52 ft or 0.463 m) .

Period of record: Maximum discharge, 43,100 ft 3 /s (1,220 m 3 /s) Apr. 9, 1965 (gage height, 21.36 ft or 
6.511 m, from floodmark) ; minimum, 6.9 ft 3 /s (0.20 m 3 /s) Oct. 12, 1955 (gage height, 1.04 ft or 0.317 m) .

REMARKS. - -Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS) .- -WSP 895: Drainage area. WSP 1508: 1910.

IN cueic FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

OCT DEC FEB APR JUN JUL AUG SEP

1
2"»
u
-

e
7
8
Q

10

11

1?

13
14
15

16
17
18
IS
20

21
???'±

24
2 f.

?6
27
2P
2*

30
31

TOTAL
M^ftN
MAX
MIN
CFSM
IN.
AC -FT

CAL YP
WTK YP

600
6PO
f.38
526
460

454
seo
550
4?R
44«

442
44 ?
502
628
66P

•^9?

532
50?
483
45*

429
394 2
366 2
345 2
?35 3

31* 2
306 2
29? 2
278 2
"}£Q 1<coV i

14,255 28
460
680 3
?60
.19
.22

28,270 56

1073 TOTAL
1974 TOTAL

?** 1
251 1
242 1
234 1
225 1

213
209
197
145
145

212
217
212
20°
205

?13
292
773
801
787

977
,010
,560
,980
,060

,670
,310
,150
,010
, R 20

,5P6 24
9i>3
,060 1
145
.39
.44

,700 49

443,576
355,424

,69C
,570
,490
,420
,280

930
695
695
740
750

730
660
630
700
720

720
715
710
702
690

680
660
640
620
600

S80
560
!>60
560 
560
550 

,807
800
,690
550
.33
.38

,200

MEAN
MEAN

540
540
540
540
530

5?0
510
500
490
490

480
470
460
450
450

440
440
430
420
420

415
406
390
380
360

340
330
310
300
295
295 

13,481
435
540
295
.18
.21

26,740

1,215
974

295
295
295
300
300

300
295
285
280
?70

?60
250
230
220
215

215
220
230
250
265

300
620
800
750
680

*b2
560
555

—————

10,097
361
800
215
.15
.15

20,030

MAX 6,940
MAX 6,160

560
560
640
950

1,320

1,570
1,620
1,590
1,510
1,390

1,430
1,930
1,870
2,290
2,430

2,110
1,690
1,430
1,460
1,220

1,100
1,050

751
628
601

977
1,250
1,030

868
O *>tto£3
Q A 1oU 1 

39,449
1,273
2,430

560
.52
.60

78,250

MIN 60
MIN 6*

823
831
945

1,190
1,700

2,460
2,560
2,540
2,370
2,190

2,170
2,300
2,750
3,180
3,430

3,400
3,070
2,750
2,520
2,300

2,110
1,970
1,840
1,710
1,570

1,450
1,370
1,300
1,220
1,140

61,159
2,039
3,430

823
.84
.94

121,300

CFSM
CFSM

1,070
1,020

961
922
868

831
801
816
853
993

1,320
1,710
2,260
2,690
2,650

2,590
2,430
2,230
2,080
2,060

2,080
2,060
1,980
2,050
1,960

1,780
1,650
1,560
1,560
1,470
1,510 

•50,815
1,639
2,690

801
.67
.78

100,800

.50 IN 6

.40 IN 5

1,690
2,430
3,010
2,880
2,390

2,450
3,050
3,860
4,180
5,220

6,160
6,010
5,680
5,150
4,480

3,980
3,590
3,240
2,930
2,660

2,390
2,140
1,920
1,730
1,580

1,440
1,310
1,190
1,080 
977

90,797
3,027
6,160

977
1.25
1.39

180,100

.79 AC-FT

.44 AC-FT

876
794
730
661
595

538
477
434
434
495

470
4«>8

661
787
661

532
434
377
340
301

278
234
225
234
213

189
174
156
145 
139
132 

13,174
425
876
132
.17
.20

26,130

879,800
705,000

125
129
163
178
193

181
178
178
170
170

181
20*
269
292
251

209
181
163
149
139

149
149
225
310
330

277
226
202
174 
156
139

6,041
195
330
125
.08
.09

11,980

132
123
116
110
104

101
99
99
94
91

91
104
101
99

101

107
99
94
88
83

81
78
76
74
74

74
71
67
67 
65

2,763
92.1
132
65
.04
.04

5,480
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05320500 Le Sueur River near Rapidan, Minn.

LOCATION.--Lat 44°06'40", long 94°02'28", in SW% sec.35, T.108 N., R.27 W., Blue Earth County, on right bank 
600 ft (183 m) downstream from highway bridge, 1.8 mi (2.9 km) northeast of Rapidan, and 2.3 mi (3.7 km) 
upstream from mouth.

DRAINAGE AREA.--1,100 mi 2 (2,850 km 2 ), approximately.

PERIOD OF RECORD.--October 1939 to September 1945, July 1949 to current year.

GAGE.--Water-stage recorder. Datum of gage is 775.76 ft (236.45 m) above mean sea level, datum of 1929. Prior 
to Nov. 15, 1939, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--31 years, 436 ft 3 /s (12.35 m 3 /s), 5.38 in/yr (137 mm/yr), 315,900 acre-ft/yr (390 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 4,340 ft 3 /s (123 m 3 /s) June 6 (gage height, 7.57 ft or 2.307 m); 
maximum gage height, 8.35 ft (2.545 m) Mar. 6 (backwater from ice); minimum daily discharge, 22 ft 3 /s 
(0.62 m3/s) Sept. 25-30.

Period of record: Maximum discharge, 24,700 ft 3 /s (700 m 3 /s) Aug. 8, 1965 (gage height, 22.10 ft or 
6.736 m, from floodmark); maximum gage height, 22.72 ft (6.925 m) May 22, 1960 (from floodmark-); minimum 
daily discharge, 1.6 ft5 /s (0.045 m3 /s) Feb. 9-25, 1959; minimum gage height, 1.22 ft (0.372 m) Aug. 31, 1970.

REMARKS.--Records fair.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MTER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG StP

1
2
3
4
5

6
7
e
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,
AC«FT

CAL YR
WTR YR

2,060
2,560
2,550
2,220
1,890

1,660
1,460
1,240
1,040

916

662
907

1,050
1,120
1,040

917
620
736
674
605

546
501
461
434
411

386
369
353 
337
X3ft.SCO

316 

30,791
993

2,560
316
.90

1.04
61,070

310 1,590
301 1,440
269 1,300
280 1,200
263 1,070

252 773
246 605
235 550
164 510
166 460

269 450
263 430
236 415
227 400
235 360

254 350
369 330
570 310
600 290
714 270

1,620 250
2,560 230
3,220 220
3,330 200
3,290 190

3,020 160
2,660 165
2,360 155
2,060 150
1,600 140

32,167 15,161
1,073 469
3,330 1,590

164 136
.96 .44

1.09 .51
63,640 30,070

1973 TOTAL 333,994 MEAN
1974 TOTAL 259,763 MEAN

135
135
132
131
130

129
126
126
128
126

126
127
127
126
125

124
123
123
123
123

122
122
122
122
122

122
123
122 
122
122
122 

3,696
126
135
122
.11
.13

7,730

915 MAX
712 MAX

122
122
122
122
122

122
122
122
122
122

122
122
122
122
122

122
122
125
127
130

160
430
500
430
400

360
369
360

5,465
196
500
122
.16
.19

10,660

6,220
3,790

360
370
550

1,040
1,550

2,300
1,650
1,750
1,600
1,400

1,220
1,060
1,020
1,080
1,060

990
632
771
fr81
635

557
544
403
243
455

505
481
449
440
493
509 

27,216
678

2,300
243
.60
.92

53,990

MIN 25
MIN 22

556
675

1,110
1,720
2,560

3,100
3,160
2,920
2,550
2,220

1,970
2,400
2,560
2,470
2,350

2,120
1,900
1,720
1,540
1,380

1,250
1,170
1,060

991
696

644
793
736 
679
635

50,079
1,669
3,160

556
1.52
1.69

99,330

CFSM .63
CFSM ,65

PEAK DISCHARGE (BASE, 1,300 FT 3 /S>

DATE
10-2
11-24
3-6
4-7

TIME
1945
0245
1300
0300

G. H. DISCHARGE
5.69 2,670
6.42 3,360
7.56 2,540
6.31 3,240

DATE
4-13
5-16
6-6
6-23

TIME
0100
0600
1815
1215

G. H.
5.69
5.17
7.57
4.86

DISCHARGE
2,660
2,200
4,340
1,680

592
551
510
485
455

424
419
440
464
515

606
1,170
1,560
2,010
2,150

2,190
2,040
1,670
1,700
1,530

1,400
1,270
1,200
1,140
1,060

963
667
609 
v a a/ OO
745
A rt aDUB 

32,993
1,064
2,190

419
.97

1.12
65,440

IN 11
IN 6

NOTE.

783
713
781

1,420
1,660

2,910
3,790
3,240
2,V20
3,160

3,220
3,040
2,730
2,330
1,930

1,620
1,370
1,170

99b
891

1,010
1,460
1,660
1,510
1,160

942
BIO
705
620
557

51,307
1,710
3,790

557
1.55
1.74

101,600

.30 AC- FT

.79 AOFT

486
435
393
364
339

311
263
255
231
211

200
196
196
202
203

201
173
136
121
111

102
106
113
116
120

116
115
113 
107
99
94

6,252
202
468
94

.16

.21
12,400

662,500
515,300

--Gage-height record

66
66
92
99
109

117
125
134
140
145

149
150
146
155
136

lie
97
64
75
66

76
82
156
223
196

156
127
102 
64
71

3,651
116
223
57
.11
.12

7,240 1

May 18 to

43
36
32
31
29

26
46
25
23
23

23
25
25
24
24

24
24
24
24
24

23
23
23
23
22

22
22
22 
22
22

763
25,4

43
22

.02

.03
,510

Aug. 30, doubtful because of lagging 
intakes, and no gage-height record
Aug . 30 to Sept . 30.
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05325000 Minnesota River at Mankato, Minn.

LOCATION.--Lat 44°09'54", long 94°00'45", in NESsNES* sec.13, T.108 N., R.27 W. , Blue Earth County, on right bank 
0.2 mi (0.3 km) downstream from bridge on U.S. Highway 169 in Mankato, 1.3 mi (2.1 km) downstream from Blue 
Earth River and at mile 106.9 (172 km) upstream from Mississippi River.

DRAINAGE AREA.--14,900 mi 2 (38,600 km2 ), approximately.

PERIOD OF RECORD.--May 1903 to current year (no winter records 1904, 1906-10, 1918-29). Monthly discharge only 
for some periods, published in WSP 1308. Published as "near Mankato: 1902-21.

GAGE.--Water-stage recorder. Datum of gage is 747.92 ft (227.97 m) above mean sea level, datum of 1929. Prior 
to Oct. 19, 1921, nonrecording gage, at site 1.3 mi (2.1 km) upstream at datum 6.4 ft (2.0 m) higher. 
Mar. 15, 1922, to Nov. 30, 1924, nonrecording gage at present site and datum, Dec. 1, 1924, to May 24, 1971, 
recorder at site 0.5 mi (0.8 km) downstream at present datum.

AVERAGE DISCHARGE.--53 years (1905, 1910-17, 1929-74), 2,688 ft 3 /s (76.1 m 3 /s), 2.45 in/yr (62 mm/yr), 1,947,000 
acre-ft/yr (2.40 km 3 /yr).

EXTREMES.--Current year: Maximum discharge, 12,500 ft 3 /s (354 m 3 /s) June 11 (gage height, 12.88 ft or 3.926 m); 
minimum, 176 ft 3 /s (4.98 m 3 /s) Sept. 30 (gage height, 1.65 ft or 0.503 m).

Period of record: Maximum discharge, 94,100 ft 3 /s (2,660 m 3 /s) Apr. 10, 1965 (gage height, 29.09 ft or 
8.867 m); minimum observed, 26 ft 3 /s (0.74 m3 /s) Aug. 4, 1934.

Maximum stage known, 29.9 ft (9.11 m) Apr. 26, 1881, from floodmark, present site and datum (discharge, 
90,000 ft 3 /s or 2,550 m 3 /s).

REMARKS.--Records fair. Records of water-quality data for the current year are published in Part 2 of this re 
port.

REVISIONS (WATER YEARS).--WSP 875: 1917. WSP 955: Drainage area. WSP 1085: 1929. WSP 1238: 1903, 1908, 
1919. WSP 1508: 1916(M), 1918(M), 1926(M), 1928, 1930, 1932(M), 1938(M).

DAY OCT

DISCHARGE., IN CU8IC FEfcT PER SECOND, *ATE* YEAH OCTOBtH 1973 TO StPTEHBEK 1974 

MOV DEC JAN t-EB MAk APh MAY JUNi JUL AUG StP

i 2,910
2 3,450
3 3,450
4 3,000
5 2,620

6 2,370
7 2,270
8 2,140
9 1,840

10 1,640

11 1,560
12 1,500
13 1,950
14 2,760
15 2,900

16 2,780
17 2,530
16 2,310
19 2,150
20 2,000

21 1,650
22 1,740
23 1,620
24 1,520
25 1,470

26 1,410
27 1,370
28 1,320 
29 1,220
30 1,160
31 1,100

TOTAL 03,910
MEAN 2,062
MAX 3,450
KIN 1,100
CFS* .14
IN. ,lfc
AC-FT 126,800

1,050
1,040
1,040
1,020

952

908
877
635
725
762

760
825
763
748
725

737
856

1,630
1,850
1.960

2,690
4,380
5,690
6,450
6,480

6,040
5,460
4,990 
4,590
4,250

71,123
2,371
6,460

725
.16
.18

141,100

CAL YH 1973 TOTAL 1,353,
wTH YH 1974 TOTAL 927,

3,960
3,760
3,630
3,500
3,100

2,130
,730
,650
,680
,680

,650
,590
1,600
1,600
1,580

1,560
1,530
1,460
1,390
1,320

1,280
1,250
1,200
1, ISO
1.100

1.060
1,010
1,000 

990

9fei

54,101 27,
1.7U5
3,9fcO

963
.12
. I"

107,300 54,

b83 MfcAM 3,
680 MfcAN 2,

953
954
953
956
9U3

929
925
915
905
905

696
885
867
901
925

929
919
904
890
866

676
869
651
6«5
833

820
813
812
616
a 1 fto 1 c 
ft 1 Qn 1 *»

512
«87
956
812
.06
.07
570

708

810
810
605
805
804

792
766
771
764
754

744
733
72^
716
71?

719
719
737
753
778

836
1,550
1,750
1 »feOG
1,850

1,800
1,780
1,760

2S,3b9
1,013
1,650

716
.07
.07

5*>,27G

MAX 19,

1,730
1,700
1,900
3,000
4,000

5,650
5,800
5.700
5,500
5,200

5,000
4,600
4,400
4,300
4,000

3,800
3,600
3,400
3,200
3,040

2,960
2,660
2.64Q
2,560
2,550

2,700
2,800
2,790
2,540
2,370
2.230 

108,540
3, 5'M
5,800
1,700

.24

.27
215,300

b 0 0 WIN
5"2 MAX 12,5UO I*IN

2,240
2,310
2,800
3,400
4,660

5,990
6,670
6,560
6,130
5,650

5,470
5,75U
b,440
6,970
7,540

7,600
7,600
7,160
6,630
6, 160

5,750
5,470
5,160
4,040
4,530

4,270
1,110
4,UOO
3,900 
3.780

159,740
5,325
7,800
c>,240

.36

.40
316,600

23o CF
180 Cf-

3,600
3,440
3,330
3,160
3,09o

2,940
2,810
2,780
2,770
2,920

3,480
4, 140
4,930
5,8bO
6,150

6, 160
6,040
5,720
5,460
5,330

5,300
5,330
5,160
5,130
5,080

4,870
4,620
4,720 
4,460
4,520
4,900

138,210
4,45)6
6,160
2, / '0

.30

.35
274,100

S* .25
SM ,if

5,010
5,530
5,970
6,320
6,860

7,600
9,810
9,960
10,000
11,500

12,500
12,100
11,500
10,600
9,660

6,650
7,930
7,200
6,630
6,200

5,960
6,030
5,810
5,210
",610

4,280
3,920
3,54U 
3,320
3,080

217,310
7,244

12,500
3,080

.49

.54
431,000

IN 3.38
IN 2,32

2,790
2,570
2,430
2,190
1,990

1,790
1,560
1,380
1,240
1,130

1,020
963

1,060
1,350
1,190

898
617
791
776
6b9

560
567
576
595
521

525
487

424 
393
1 ft "t
JD J

34,084
.1,099
2,790

363
.07
.09

67,610

AC-FT 2,
AC-f'T I,

373
430
527
522
508

478
472
546
455
447

439
470
556
779
716

737
655
567
531
504

495
470
549
861
938

839
609
508
442
410
364 

17,199
555
938
364
.04
.04

34,110

685,000
840,000

327
326
299
283
276

269
278
283
27<t
259

269
315
310
299
288

293
268
278
2b9
240

232
211
232
232
206

198
194
191
191
180

7,762
259
327
180
.02
.02

15,440
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05327000 High Island Creek near Henderson, Minn.

153

LOCATION.--Lat 44°34'19", long 93°55'18", in NE 3 NW?< sec.26, T.113 N., R.26 W., Sibley County, on left bank 20 ft 
(6.1 m) downstream from bridge on County Road 6, 1.6 mi (2.6 km) upstream from mouth, and 3.1 mi (5.0 km) 
north of Henderson.

DRAINAGE AREA.--237 mi 2 (614 km 2 ), approximately.

PERIOD OF RECORD.--October 1973 to September 1974. May 1970 to September 1973, operated as a low-flow station 
only.

GAGE.--Water-stage recorder. Datum of gage is 728.56 ft (222.065 m) above mean sea level, datum of 1929.

EXTREMES.--Maximum discharge during period October 1973 to September 1974, 1,380 ft 3 /s (39.1 m 3 /s) June 6 (gage 
height, 5.72 ft or 1.743 m); minimum, 0.88 ft 3 /s (.02 m 3 /s) Sept. 12, 14; minimum gage height, 1.37 ft 
(0.418 m) July 30 to Aug. 2, Aug. 18, 19.

REMARKS.--Records good except those for winter periods, which are fair.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1974

DAY

1
2
3
4
S

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
21

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

OCT

5.8
5.8
5.6
S.4
5.3

S.I
4.8
4.9
5.7
S.9

9.2
10
7.9
7.3
6.7

6.2
S.9
5.4
5.0
4,4

4.5
«.3
4.1
4.3
4.3

4.1
«fO
3.8
3.7
5.5
3.9

166.8
5.38

10
1*5
331

NOV DE

4
Q

4
g
g

4
4
n
4
4

4
5
5
5
^

6
t
t
6

1 24
4 33
4 29
4 21
4 19

2 19
5 19
3 19
4 18
7 17

8 16
4 IS
6 14
6 13
0 13

0 12
3 12
3 11
8 11

*9 9.

62
40
32
29
28

28
28
28
26 7
28 7

•••••• fr

454.* 436
15.2 14
62 3

«.l 6,
902 86

JAN

i. 
>. 
I. 
>.

I. 
i. 
I. 
I.

>.
i. 
>.
i. 
I.

I. 
i. 
i. 
>. 
(.

3.i
i

i. 
I.

>. 
».

1.7

FEB

.7 

.7 

.S 

.6 

.9

.9

.0 

.0 

.1 

.1

.2 

.2 

.3

.« 

.«

.5

.* 

.*

.7 

.>

.9 

.9 

.9 

.9

.0

.1 

.2

.«

114.8 124.0
3.70 4.43

1.2
228

NTR YR 1974 TOT*t 14,527.37 MEAN 39.8

3.7
2«6

MAR

*.2
9.0

80
134
120

95 
69 
7S
69
57

77
92
93

101
81

S* 
38
S« 
32 
28

2S 
22
18
18
19

19
19
19
20
23
20

1,588.2
91.2
134

3,150 

MAX 426 MIN

APR

37 
43 
46 
3* 
6S

181
204
152
133
148

157
229
397
286
213

183
178 
17* 
174 
169

1*2
147
133
118
110

100
92
89
81
78

4,317
144
397
36

8,560

MAY

76
75
70
66
61

S7 
S3 
52
52
53

76
81
99
130
124

114
113
108
109
110

113
118
117
108
100

93 
S3 
82
76
72
77

2,718
• 7.7
130
52

5,390

JUN

68
68
65
65
65

426 
396 
228 
1S2 
348

339
235
193
175
158

146
134
126
124
130

128 
93 
7* 
6S 
S7

50
43
36
31
26

4,276
143
426
26

8,480

JUL

23
21
19
17
15

14
12
10
9.6
7.9

7.1 
».7 
.0 
.0 
.2

.7 

.4 

.« 

.4 

.3

.0

.s

.1

.2 

.3

.7 

.8

.« 

.1

.7
1.7

229.5
7.40

23
1.7
455

AUG

1.7 
2.6
6.4 
8.1 
S.4

4.1 
3,3 
2.2 
2.1 
2.1

2.1
2.4 
2.1

,1
1.7

1.7 
1.6 
1*1
L.O 
i.l

i.l 
1.3
,1 

i.l
,1

,1 
i.l 
..0 
1.0 
1.0
,0

66.8
2.15

,1
1.0
132

SEP

35.47
1.18
1.6
.91
70

,91 AC-FT 28,820
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05330000 Minnesota River near Jordan, Minn.

LOCATION.--Lat 44°41 I 35", long 93 0 38'30", in NW%SW?s sec.7, T.114 N., R.23 W. , Carver County, on left bank 1.5 mi 
(2.4 km) northwest of Jordan and at mile 39.4 (63.4 km) upstream from Mississippi River.

DRAINAGE AREA.--16,200 mi 2 (42,000 km 2 ), approximately.

PERIOD OF RECORD.--September 1934 to current year. Prior to Oct. 1, 1966, published as "near Carver, Minn".

GAGE.--Water-stage recorder. Datum of gage is 690.00 ft (210.31 m) above mean sea level, datum of 1929. Prior 
to Oct. 1, 1966, water-stage recorder 2.8 mi (4.5 km) downstream with auxiliary chain gage at present site 
and same datum.

AVERAGE DISCHARGE.--40 years, 3,413 ft 3 /s (96.7 m 3 /s), 2.86 in/yr (73 mm/yr), 2,473,000 acre-ft/yr (3.05 km 3 /yr).

EXTREMES.--Current year: Maximum daily discharge, 13,900 ft 3 /s (394 m 3 /s) June 14 (gage height, 19.13 ft or 
5.831 m); minimum, 220 ft 3 /s (6.23 m 3 /s) Sept. 30 (gage height, 3.48 ft or 1.061 m).

Period of record: Maximum discharge, 117,000 ft*/s (3,310 m 3 /s) Apr. 11, 1965; maximum gage height, 
34.31 ft (10.476 m) Apr. 12, 1965 (backwater from Mississippi River); minimum discharge, 79 ft 3 /s (2.24 m 3 s) 
"———"""*7, 1955; minimum gage height, 2.66 ft (0.811 m) Nov. 22, 1935.

REMARKS.--Records good except those for winter periods, which are fair. Water-quality data for the current year 
are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 955: Drainage area. WSP 1508: 1935.

DAY OCT

DISCHAPUt* IN CUblC FEET PER SECOND, mATER YEAR OCTOBER 1973 TO StPTEMBER 1974

NOV DEC JAN FE8 MAR APR MAY JUN JUU AUG StP

1
a
3
it
5

6
7
6
9

10

11
12
13
14
15

16
17
IS
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MtAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
«TH YH

1,550 1,400 4,350 1,250
2,160 1,370 4, QUO 1,2&0
2,710 1,320 3,940
2*350 1,290 3,720
2,940 1,260 3,540

2, 690 ,230 3,150
2,620 ,200 2,220
2,340 ,160 2,200
2*200 ,130 2,250
2,160 ,070 2,300

1,990 ,060 2,250
1,680 ,010 2,200
1*830 ,120 2,100
1*910 ,130 2,050
2*490 ,100 2,000

2*640 ,060
2*950 *050
2,770 *090
2*610 *300
2*430 *960

2*320 2*410
2*200 2*790
2*060 3*760
1*960 5,070
1*650 6,000

1*740 6,560
1*670 6*260
1*600 5*700 
1*550 5,170
1 m n u fun

,900
,600
,750
,700
*65Q

,600
,550
,500
*450
,400

*350
,340

,250
*240
,240

,200
,190
*180
*170
,160

,150
,140
,130
*120
,110

,100
,090
,060
,070
,060

,060
,050
,040
,040
,030

,020
,000

,300 960 
,280 960
_ 3T A Qi A

960
960
960
960
960

960
960
960
960
970

970
970
970
970
970

960
980
980
990

1*020

1*100
1*210
1.310
1,440
1*600

1*640
2,070
2*180

67*440 72, 850 66*400 34,270
2,175 2*426 2,142 1,105
2,950 6,560 4,350 1,250
1,460 1,010

.13 .15

.15 .17

,260 960
.13 .07
.15 .06

133,600 144,500 131,700 67,970

1973 TOTAL 1,569,268 MEAN 4,354
1974 TOTAL 1,065*563 MEAN 2*974

32*160
1*149
2*180

960
.07
.07

63*790

MAX 21
MAX 13

2,170
2,100
2,110
2,150
2,300

3,000
4,100
5,770
6,200
6,400

6,300
6,140
4,600
4,500
4,200

4,000
3,650
3,700
3,550
3,400

3,240
3,100
2*900
2*700
2*520

2*740
3*340
3*620
3*400
3*280
3*120

114,700
3,700
6,400
2,100

.23
,26

227,500

»500 MIN
,800 MIN

3,130
3,150
3,200
3,540
4,100

5,280
7*000
8*050
8,000
7*470

6*960
6,B70
7*820
6,660
6*900

9*140
9*320
9*060
8*830
8,290

7*690
7*150
6,670
6,270
5,910

5,520
5,200
4,520
4,740
4,540

195*050
6*502
9*320
3,130

.40

.45
366,900

4,400
4,290
3,990
3,920
3,800

3,660
3,520
3,480
3,440
3,420

3,550
3,990
4,520
5,360
6,460

6,910
6*960
6*900
6,680
6*380

6*060
6*020
5*980
5*740
5*560

5*420
5*280
5*080
4,690
4*850
4,610 

155,360
5,012
6,960
3,420

.31

.36
308*200

396 CFSM ,27
245 CFSM ,16

5*100
5*200
5,440
6,120
6*900

7*410
10*500
12*000
12*300
12*600

13*200
13*600
13*800
13*800
13*500

12*600
11*300
9,920
8,680
7*970

7,380
6*930
6*660
6*39o
5,980

5*320
4*830
4*440
4*140
3*860

258*090
8*603
13*600
3*860

.53

.59
511*900

IN 3,65
IN 2,49

3*560
3,370
3,150
2,940
2,770

2,620
2,450
2,270
2,070
1*930

1,790
1*720
1*690
1*590
1*730

1,770
1*620
1,460
1*370
1*300

1*230
1*130
1*090
1*140
1*110

1*060
1*010

941
O f C0/3
O 3K825
776

54,377
1*754
3*560

776
.H
.12

107*900

AC-FT 3,
AC-FT 2*

724
741
752

1*020
862

833
605
616
785
607

752
675
662
679
753

639
830
640
625
786

717
650
633
615
667

803
785
709
f^ LO
O6O

584
539

23*158
747

1*020
539
.05
.05

45*930

152*000
153*000

54Q
515
485
432
423

445
435
430
430
425

404
411
402
409
397

397
406
409
387
372

375
370
352
340
326

323
299
264 
256
245

11*708
390
540
245
.02
.03

23,220
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River at St. Paul, Minn. (05331000) to appear on facing pages.
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05331000 Mississippi River at St. Paul, Minn.

LOCATION.--Lat 44 0 56'40", long 93 0 05'20", in SE^NE^ sec.6, T.28 N., R.22 W., Ramsey County, on left bank in
St. Paul, 300 ft (91 m) upstream from Robert Street Bridge, 6 mi (10 km) downstream from Minnesota River, and 
at mile' 839.3 (1,350 km) upstream from Ohio River.

DRAINAGE AREA.--36,800 mi 2 (95,300 km 2 ), approximately.

PERIOD OF RECORD.--Water year 1867-69, 1872-92 (annual maximum), March 1892 to current year (prior to 1901,
fragmentary during some winters). Records prior to March 1892, published in the 19th Annual Report, Part 4, 
have been found to be unreliable and should not be used. Monthly discharge only for some periods, published 
in WSP 1308. Gage-height records (winter records incomplete) collected at same site since 1866 are contained 
in reports of U.S. Weather Bureau, War Department and Mississippi River Commission.

GAGE.--Water-stage recorder. Datum of gage is 683.62 ft (208.37 m) above mean sea level, datum of 1929. Prior 
to Mar. 18, 1925, nonrecording gage at several sites within 300 ft (91 m) of present site at same datum. 
Mar. 18, 1925, to Mar. 10, 1933, water-stage recorder and Mar. 11, 1933, to Sept. 14, 1939, nonrecording gage, 
at present site and datum. Since September 1938, auxiliary water-stage recorder 5.6 mi (9.0 km) downstream.

AVERAGE DISCHARGE (ADJUSTED FOR DIVERSION).--76 years (1894-95, 1896-97, 1900-74), 10,520 ft 3 /s (297.9 m3 /s), 
3.88 in/yr (99 mm/yr).

REVISIONS.--Revised figures of discharge for the water year 1973, superseding those published in WRD MINN, 1973, 
are given below.

EXTREMES.--1973 water year: Maximum discharge. 51,800 ft 3 /s (1,470 m 3 /s) Mar. 20 (gage height, 11.19 ft or 
3.411 m); minimum daily, 3,560 ft 3 /s (101 mVs) Sept. 27.

DAY OCT

DISCHARGEt IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 12,500
2 12,100
3 12,400
4 12,100
5 12,100

6 11*800
7 11,500
8 11,100
9 11,300

10 10,800

11 11*000
12 11*400
13 11,100
14 11,100
15 11,100

16 10*300
17 10*500
18 10*300
19 9,710
20 9*540

21 9*960
22 9*990
23 10*300
24 1O*700
25 10,100

26 10*200
27 10,700
28 10*800
29 11*100
30 10,900
31 11*600 

TOTAL 340,100
MEAN 10*970
MAX 12*500
MIN 9,540
(t) 310
MEAN t 11,280
CFSM t 0.31
IN. J 0.36

11*700
13,200
14*200
15*000
18*100

21,600
20*400
19*900
20»OOO
21*100

20*2OO
20*100
19,300
18*700
18*600

17,500
17*200
16,200
16,100
15,600

15*100
14*800
14*000
13*100
13,100

12*400
11*800
11*300
10,500
9*670

480*470
16*020
21,600
9,670

304
16,320

0.44
0.49

CAL YR 1972 TOTAL 7,125
WTR YR 1973 TOTAL 4,922

1O*100
9,340
8*880
6*3OO
6*110

6,040
5*680
6*64O
7,420
8*280

8*570
8*750
9*030
9*090
8*890

7,200
7,610
7,650
8,340
8*940

8,930
8*940
9*260
9,180
8,980

8,610
8*580
8*570
8*360
8,560

8,5OO
8,290
8,600
8*530
7,880

7,540
7,420
7*490
7*530
7,500

7*520
7*680
7,900
7*980
7*920

7*780
7,790
8*000
8*040
8,140

8*590
9,080
9*210
9*160
9*320

9*570
9,750
9*260
8,950
9,260

9*100 7,-TOU

255*930 259*640
8,256

10,100
5,680

291
8,547

0.23
0.26

,280 MEAN
,940 MEAN

8,375
9,750
7,420

299
8,674

0.24
0.28

19,470
13,490

9,460
9,O40
8,430
8,510
8,300

8,390
8,160
7,900
7,900
8,150

8,02O
8,200
7,970
7,270
6,960

6*520
7*020
7,990
7,580
6,990

7,000
6,840
6,840
6,590
6,460

6,490
6,500
6,610

—————

212,090
7,575
9,460
6,460

293
7,868
0.21
0.22

MAX 51
MAX 51

7,090
7*260
7*810
7,530
8*920

10*9OO
11,600
13,700
15*000
17,100

19,4OO
23,500
29,400
34*200
38*OOO

41,700
45,600
48*800
50,600
51,600

51*300
50,200
48,500
46,700
44,800

43*000
41*200
39,400
37,500
^A OftAj*rf YUO

33,700 

960*910
31,000
51,600
7,090

347
31,350

0.85
0.98

,400 MIN
,600 MIN

33,500
32,600
31,900
30,800
29,600

28,700
27,5OO
26,200
24,200
23,600

22 , 100
20,700
20,000
19,100
18,8OO

18,900
18,600
18,900
20*900
20,500

21,700
22,200
22,200
20,900
20,500

20,2OO
19,100
18,8OO
18 ,000
17,700

688,400
22,950
33,500
17,700

312
23,260

0.63
0.70

5,280
3,780

16,700
20,700
21,800
23,100
23,4OO

24,600
24,800
25,000
25,800
26,100

26,100
25,900
25,900
26,OOO
24,900

23,2OO
21,700
20,200
19,000
17,700

16,600
17,200
16,400
16,300
17,100

17,500
18,800
20,600
21,900
22,700
23,300 

671,000
21,650
26,100
16,300

347
22,000

0.60
0.69

MEAN t 19
MEAN t 13

23,700
23*800
23*600
23,400
22,500

21,400
20,700
19,400
18 ,8OO
17,400

16,500
15,8OO
15,3OO
14,200
13,OOO

12,700
12,600
12,200
12,OOO
11,600

11,100
10,800
10,900
10,200
9,670

9,120
9,190
9,510
8*860
8,200

448,150
14,940
23,800
8,200

338
15,280

0.42
0.47

,800
,810

7,830
8,210
8*320
8*350
7*920

7*890
7,730
7,220
7,480
7,200

6,550
6»28O
6,550
6,79O
6,600

5,97O
5,190
4,980
5,410
4,790

4,150
4,06O
4,070
3,780
4,110

4,970
4,89O
4,850
5,030 
5,450
6,790 

189,410
6,110
8,350
3,780

337
6,447
0.18
0.21

CFSM t 6.
CFSM t 0.

6,640
6,O70
7,340
6,63O
6,090

5*710
6,370
6*470
6,86O
7,69O

8,11O
8,220
8*98O
9,08O
9,2OO

8,710
8,980
8*960
9*140
8*710

8*470
8*400
9,34O
8,200
8,53O

8,050
7,67O
8*260
7*500 
6*930
7*270 

242*580
7*825
9*340
5*710

354
8,180
0.22
0.25

54 IN. t
38 IN. t

7*350
7*360
7,360
7*460
6,940

7,430
6*850
6,780
6*620
6*51O

6,290
5*930
5,620
5*110
5,460

5,09O
4,960
4,840
4,600
4,650

4,520
4,470
4,300
4,160
4,160

4,450
5.140
6,110
6*860 
6*880

174,260
5*809
7,460
4,160

315
6,124
0.17
0.19

7.33
5.16

t Diversion equivalent in cubic feet per second, through sewage disposal plant, 
t Adjusted for diversion.
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05331000 Mississippi River at St. Paul, Minn.--Continued

157

EXTREMES.--Current year: Maximum discharge, 39,500 ft 3 /s (1,120 m 3 /s) June 13 (gage height, 8.48 ft or 2,585 m); 
minimum daily, 2,140 ft 3 /s (60.6 m 3 /s) Sept. 29.

Period of record (1867-70, 1872-1974): Maximum discharge, 171,000 ft 3 /s (4,840 m 3 /s) Apr. 16, 1965 (gage 
height, 26.01 ft or 7.928 m, from floodmark).

Period of record (1897, 1917-74: Minimum daily discharge, 632 ft 3 /s (17.9 m 3 /s) Aug. 26, 1934.
Maximum flood known since at least 1851, 171,000 ft 3 /s (4,840 m 3 /s) Apr. 16, 1965 (gage height, 26.01 ft or 

7.928 m, from floodmark). Flood of Apr. 11, 1870 reached a stage of 19.4 ft (5.9 m), discharge, 100,000 ft 3 /s 
(2,830 m 3 /s).

REMARKS.--Records good. Water quality data for the current year are published in Part 2 of this report. Slight 
regulation except during extreme floods by reservoirs on headwaters and by powerplants. Beginning July 20, 
1938, sewage from Minneapolis and St. Paul, which formerly entered above station, was diverted to a sewage- 
disposal plant, thence to river below station. Figures of daily discharge do not include this diversion.

COOPERATION.--Records of Mississippi River at Twin City lock and dam computed and furnished by Ford Motor Co. 
Diversion through sewage disposal plant furnished by Metropolitan Sewer Board.

REVISIONS (WATER YEARS).--WSP 285: 1892-96. WSP 715: Drainage area. WSP 875: 1938. WSP 895: 1939. WSP 
1308: 1867(M). WSP 1508: 1897, 1898(M), 1903(M), 1917-18(M), 1928(M), 1929. See also Period of Record. 
Revised figures of discharge for the water year 1973, superseding those published in WRD MINN, 1973, are given 
below.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 7,160
2 7,330
* 8,200
4 8,440
15 7,760

6 8,500
7 7,770
8 7,190
9 6,560

10 6,9?0

11 8,400
12 13, POO
13 18,100
14 22,200
I* 2*, 600

16 28,100
17 30,400
IP 30,500
19 29,400
?0 28,300

?1 27,200
22 25,800
2? 2^,000
24 24,500
2* 23,200

26 2?, 400
27 21,300
2P 20,300
29 19,700
20 16,9GC
31 IP, 100

TOTAL 557,03(1
MFAN 17,970
MAX 3C,f-00
WIN 6,560
(t) 303

MEAN t 18,270
CFSM t 0.50
IN. * 0.58

18,200
16,200
14,900
U,200
1^,000

14,100
13,900
13,400
12,700
11,700

11,300
10,500
10,600
10,600
11,000

11,400
11,000
10,000
10,100
10,300

11 ,700
11 ,700
14,000
16,200
17,700

19,200
19,400
20,000
16,900
17,900
_____

418,800
13, ̂ 60
20,000
10,000

289
14,250

0.39
0.44

CAL YR 197^> TOTAL 5,127
WT r> YR 1974 TOTAL 5,097

17,500
16,000
15,800
15,200
14,300

13,400
10,600
8,050
8,350
8,720

8,630
8,480
8, 730
8,920
8,380

7,850
7,470
7,600
7,960
8,200

8,250
8,110
6,790
9,360
9,300

9,050
9,04C
8,930
8,590
P., 100
7,210

6,870
6,B90
6,930
7, .030
7,130

7,250
7,220
7,170
7,070
6,960

6,950
6,840
6,860
6,760
6,700

6,600
6,570
6,660
6,650
6,670

6,660
6,620
6,620
6,610
6,610

6,600
6,500
6,520
6,440
6,420
6,3?C

304,870 209,700
9,835

17,500
7,210

261
10,100

0.27
0.31

,140 MFAN!
,?40 MFAN

6,765
7,25C
6,320

268
7,033
0.19
0.22

14,050
13,970

6,130
5,830
5,860
6,070
6,020

6,130
6,130
6,230
6,330
6,360

6,380
6,330
6,A30
6,440
6,450

6,560
6,480
6,500
6,540
6,560

6,450
6,460
6,390
6,330
6,280

6,590
7,040
7,370

—————
_____
_____

178,670
6,361
7,370
c ,830

273
6,654

0.18
0.19

MAX 51
VAX 39

7,600
7,730
7,600
7,640
8,120

7,870
9,120

11,400
12,500
13,400

13,800
13,900
13, OQO
14,100
13,600

14,000
13,800
13,800
13,100
12,400

12,400
11,900
11,400
11,000
8,600

10,400
11,100
11,900
12,000
11,300
10,500

351,880
11,350
14,100
7,600

307
11,660

0.32
0.37

,600 MIN
,400 MIN

10,500
11,100
11,200
11,400
12,000

13,300
17,200
19,500
20,100
20,200

20,100
21,200
23,000
26,500
29,600

32,200
35,400
37,300
38,300
37,300

36,000
34,800
34,400
34,000
33,300

32,800
32,100
31,500
30,500
30,200
_____

777,000
25,900
38,300
10,500

316
26,220

0.71
0.79

3,760
2,falO

30,400
29,200
28,700
27,900
26,500

25,900
24,700
24,500
23,800
22,700

22,700
22,500
24,200
26,500
28,900

30,600
31,300
31,800
30,600
32,100

30,800
29,900
29,100
28,400
27,200

26,400
25,700
24,300
23,100
22,900
22,300

835,600
26,950
32,100
22,300

308
27,260

0.74
0.85

MEAN \
MEAN *

22,000
22,100
23,200
24,400
23,800

23,200
29,300
32,500
34,200
37,000

38,200
39,000
39,400
39,300
38,900

38,200
37,000
35,500
33,100
31,500

30,600
29,900
26,500
25,200
23,600

21,600
22,000
21,400
17,700
16,200
_____

876,500
29,220
39,400
16,200

364
29,580

0.80
0.89

14,440
14,270

15,900
14,400
13,400
13,000
12,800

11,700
10,400
10,100
9,450
9,240

8,980
7,780
7,540
7,520
7,710

7,300
7,860
7,390
7,350
7,130

6,920
6,820
6,260
6,070
6,440

6,670
7,120
7,320
6,810
6,970
7,110

271,460
8,757

15,900
6,070

341
9,098
0.25
0.29

CFSM t 0.
CFSM t 0.

6,250
6,330
6,120
7,540
8,260

7,770
8,580
8,300
7,970
7,660

7,710
7,950
7,820
7,390
6,780

6,960
7,760
7,200
7,090
6,900

6,500
5,830
5,560
5,590
5,390

5,160
5,140
4*840
4,460
4,540
4,640

205,990
6,645
8,580
4,460

335
6,980
0.19
0.22

39 IN. t
39 IN. t

4*520
4,420
4,390
4,290
3,940

3,600
3,740
3,930
3*810
4,360

4,250
4,380
4,180
3,990
3,700

3,400
3,330
3,210
3,240
3,230

3,270
3,410
3,240
3,290
3,260

2,810
3,250
3,260
3,070
2,970

• • • •

109,740
3,658
4,520
2,810

299
3,957
0.11
0.12

5.29
5.29

t Diversion equivalent in cubic feet per second, through sewage disposal plant. 
\ Adjusted for diversion.



158 ST. CROIX RIVER BASIN 

05336700 Kettle River below Sandstone, Minn.

LOCATION.--Lat 46°06'20" f long 92 e 51'50", in NW$»SW$» sec.22, T.42 N., R.20 W., Pine County, on left bank about 
900 ft (274 m) downstream from abandoned powerplant dam, on Sandstone Federal Correctional institution pro 
perty, 1.8 mi (2.9 km) south of Sandstone.

PERIOD OF RECORD.--October 1967 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 930 ft (283 m) (from topographic map).

AVERAGE DISCHARGE.--? years, 833 ft 3 /s (23.6 m3 /s), 583,900 acre-ft/yr (720 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 6,170 ft 3 /s (175 m 3 /s) Oct. 13 (gage height, 9.20 ft or 2.804 m); 
minimum, 124 ft 3 /s (3.51 m 3 /s) Sept. 30 (gage height, 3.99 ft or 1.216 m).

Period of record: Maximum discharge, 17,200 ft 3 /s (487 nr/s) July 23, 1972 (gage height, 15.38 ft or 
4.688 m); minimum, 62 ft 3 /s (1.76 m3 /s) Jan. 14-19, 1971.

Flood in April 1965 reached a stage of 12.96 ft (3.950 m) , from floodmark (discharge, 13,400 ft 3 /s, or 
379 m 3 /s).

REMARKS.--Records good except those for winter period and period of no gage-height record, which are fair.

DAY OCT

DISCHARGE, IN CUSIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUU AUO SEP

1
I
3
4
%
6
7
S
9

10

11
11
13
14
IS

16
17
IS
1«
20

21
22
23
24
25

2*
27
28
29
30 
31

TOTAL,
MEAN
MAX
MIN
AC-FT

CAU YR
WTR YR

432
405
371
3«1
322

305
2S7
278
3«S

1,420

3,400
5,290
5,750
«, 820
3,970

3,240
2»*10
2,090
1,670
1,350

1,140
1,010
916
837
77«

713
670
652
621
SS9
563 •

47,181 2
1,522
5,750

278
93,580 4

1973 TOTAL
1974 TOTAL

53«
SOS
469
439
406

351
340
308
303
313

302
298
297
301
301

300
291
286
2S9
305

817
,980
,790
,580
,430

,350
,330
,260
1,110
983

0,568 10
686

1,960
286

0,800 20

272,341
30(1,120

764
700
600
500
390

365
3BO
360
3BO
375

370
360
350
335
310

295
280
275
270
260

255
250
245
240
240

240
235
230
215
200 
190

,499
339
764
190

,820

MEAN
MEAN

IBS
182
17B
177
175

170
170
170
170
170

16S
165
164
162
162

161
160
160
15*
1S8

156
155
153
152
ISO

150
1«9
147
US
U2
Ul 

5,008
162
185
141

9,930

746 MAX
833 MAX

UO
139
137
135
133

131
131
131
131
131

132
133
133
133
133

134
134
134
13S
136

137
137
137
137
137

139
144
149

••••••
•*•••• 

3,793
135
149
131

7,520

5,750
5,750

155
163
170
177
186

190
195
200
20S
210

213
220
237
2SO
276

260
253
251
231
236

219
198
203
199
190

187
186
186
186
186 
166

6,«08
207
278
155

12,710

MIN 163
MIN 131

169
200
202
202
20B

243
266
323
353
481

1,150
2,230
3,710
4,100
4,180

4,860
5,160
5,320
5,230
4,810

4,530
4,440
4,360
3,970
3,400

2,910
2,520
2,740
2,490
2,390

•••••• 

77,187
2,573
5,320

1S9
153,100

AC-FT
AC-FT

2,120
1,860
1,690
1,5*0
1,400

1,290
1,160
1,040

949
863

1,260
2,670
2,870
2,640
3,220

3,120
2,780
2,360
1,970
1,620

,410
,550
,470
,280
,160

1,060
970
662
798
746 
626

50,806
1,639
3,220

746
100,900

540,200
603,200

1,000
994
955

1,270
1,960

1,870
2,690
3,170
2,860
4,100

5,200
4,580
3,650
3,130
2,410

1,860
1,500
1,240
1,020

699

606
724
630
S60
493

434
396
369
346
315

••••••

51,651
1,728
5,200

315
102,800

291
264
255
255
255

249
243
226
256
313

311
263
268
371
524

4S6
368
355
320
287

263
275
317
294
294

287
272
241
220
205 
199

9,061
292
524
199

17,970

1S9 212
250 209

1,120 199
1,760 179
1,460 179

1,160 176
940 176
772 169
629 169
S41 169

595 169
677 169
670 169
649 169
622 169

535 166
466 166
409 160
370 156
322 ISO

318 147
278 150
259 147
251 147
244 147

233 147
219 147
215 139
215 136
215 133 
215 •..*».

16,836 4,920
S43 164

1,760 212
189 133

33,400 9,760

NOTE: No gage-height record Dec. 21 to Feb. 5.
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05338500 Snake River near Pine City, Minn.

159

LOCATION.--Lat 45°50'30", long 92°S6'00", in SE^NW* sec.26, T.39 N., R.21 W., Pine County, on left bank at site 
of former powerplant and dam, 0.5 mi (0.8 km) downstream from Cross Lake and 1.5 mi (2.4 km) northeast of 
Pine City.

DRAINAGE AREA.--958 mi 2 (2,480 km2 ).

RECORDS AVAILABLE.--June 1913 to September 1917, July 1951 to current year.

GAGE.--Water-stage recorder. Datum of gage is 919.00 ft (280,11 m) above mean sea level, datum of 1929. 
June 25, 1913, to Sept. 30, 1917, nonrecording gage at site 500 ft (152 m) downstream at different datum. 
July to Oct. 28, 1951, nonrecording gage at present site and datum.

AVERAGE DISCHARGE.--27 years, 600 ft 3/s (17.0 m 3 /s), 8.51 in/yr (216 mm/yr).

EXTREMES.--Current year: Maximum discharge, 4,300 ft 3 /s (122 m 3 /s) June 13 (gage height, 6.64 ft or 2.024 m); 
minimum, 68 ft 3 /s (1.93 m3 /s) Jan. 31 (gage height. 2.93 ft or 0.893 m), result of freeze-up.

Period of record: Maximum discharge, 14,300 ft j /s (405 m3 /s) July 27, 1972 (gage height, 10.38 ft or 
3.164 m); minimum, 5.5 ft 3 /s (0.16 m3 /s) Oct. 1, 1964 (gage height, 2.57 ft or 0.783 m), result of dam re 
habilitation 0.5 mi (0.8 km) upstream.

A discharge measurement of 12,500 ft 3 /s (354 m 3 /s) was made May 9, 1950.

REMARKS.--Records good except those for winter periods, which are fair.

DISCHARGE, IN CUBIC FEET PER SECOND* MATER YEAR OCTOBER 1*73 TO SEPTEMBER 197«

DAY OCT

1 426
2 410
I IS4
4 154
9 117

6 285
7 274
6 261
9 494

10 1,100

11 2,210
12 1,060
11 1,420
14 3,910
19 1,900

1% 1,140
17 1,080
IS 2i790
19 2*290
20 2,010

21 1,660
22 1,410
21 1,1SO
24 9S5
29 679

26 715
27 649
26 572
29 511
10 500
11 466

TOTAL 41,406
MEAN 1,400
MAX 1,510
MIN 261
CFSM 1.46
IN, 1,69
AC-FT 66,100

NOV
464
410
409
161
171

119
119
115
115
260

274
266
292
296
298

292
296
110
292
119

515
679
956

1,200
1,120

1,150
Ii340
1,260
1,190 
1,100

•••«•« 

17,554
565

1,150
274
««1
.68

14,620

C*L YR 1971 TOTAL 259,165
NTR VR 1974 TOTAL 252,910

DEC

915
S75
646
724
510

464
44}
450
44}
010

16}
360
152
}33
315

104
266
2SO
271
261

256
249
242
2}6
244

242
249
247
2}4
217
200

1U911
}64
915
200
.40
.46

21,610

MEAN
MEAN

JAN

160
166
157
152
150

149
149
148
148
148

147
147
147
146
146

143
142
140
141
142

141
147
146
150
151

152
154
156
157 
156
156

4,664
150
160
140
.16
.16

9,250

710 MAX
69} MAX

FEB

159
160
161
162
162

16}
16}
161
16}
16}

162
161
160
159
159

158
157
157
156
155

154
153
151
152
151

151
151
152

4,420
156
161
151
.16
.17

6,770

5,510
4,260

MAR

154
156
161
165
171

187
214
219
260
269

126
155
161
410
411

415
420
415
400
161

164
14}
317
263
260

246
233
225
224
226
225

8,902
267
415
154
.30
.35

17,660

MIN 69
MIN 64

APR

256
259
2S3
324
174

461
611
726
775
B20

89}
1,160
1,540
1,910
2,310

2,610
2,640
3,000
3,060
3,090

3,050
2,940
2,760
2,640
2,550

2,470
2,360
2,260
2,130
2,050

*•»-•• 

52,574
1,752
3,090

256
1.61
2.04

104,100

CFSM .74
CFSM .72

MAY

1,920
1,S20
1*700
1,490
1,120

1,160
966
685
779
679

724
606
997

1,350
1,560

1,750
1*660
1,920
1,910
1,670

1,770
1,620
1,460
1,360
1,240

1,120
976
6S5
742 
679
733

40,103
1,294
1,930
679
1.35
1.56

79,540

IN 10
IN 9

JUN

697
697
697
706
706

817
1,010
1,360
1,640
2,730

3,560
4,050
4,260
4,260
3,960

3,450
2,930
2,400
2,000
1,640

1,350
lilOO
905
766
653

577
515
449
416 
390

»«•••• 

50,91}
1,697
4,260

390
1.77
1.96

101,000

.06 AC-FT

.62 AC-FT

JUL

334
310
304
269
246

224
213
207
202
174

174
218
235
246
230

241
261
267
264
230

224
207
160
165
196

191
169
15}
112
102
66

6,716
217
134
es
.21
.26

11,120

514,100
501,600

AUG

64
122
202
252
164

450
466
416
191
157

141
315
283
264
270

261
241
225
195
175

217
201
162
177
180

166
170
141
146
115
121 

7,576
244
466
64
.25
.29

15,010

SfcP

104
106
96
94
90

66
97
102
211
244

265
247
23}
210
193

176
161
151
148
116

124
104
69

110
100

97
92
92
100
107

<•••••• 

4,171
119
265
66
.15
.16

6,270
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05340050 Sunrise River near Lindstrom, Minn.

LOCATION.--Lat 45°27'00", long 92°53'10", in SWINE'S sec.7, T.34 N., R.20 W., Chisago County, on left bank 20 ft 
(6 m) downstream from highway bridge and 4.5 mi (7.2 km) northwest of Lindstrom

PERIOD OF RECORD.--July 1965 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 850 ft (259 m), from topographic map.

AVERAGE DISCHARGE.--9 years, 89.6 ft 3 /s (2.537 m 3 /s), 64,920 acre-ft/yr (80.0 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 380 ft 3 /s (10.8 m 3 /s) Apr. 14 (gage height, 6.20 ft or 1.890 m); 
minimum, 19 ft s /s (0.54 m 3 /s) Sept. 28 (gage height, 2.54 ft or 0.774 m).

Period of record: Maximum discharge, 704 ft 3 /s (19.9 m 3 /s) Apr. 11, 1969 (gage height, 7.28 ft or 
2.219 m); minimum, 4.5 ft 3 /s (0.13 m 3 /s) Oct. 3, 1971 (gage height, 1.98 ft or 0.604 m)

REMARKS.--Records good except those for winter periods, which are fair. Some regulation by Minnesota Game and 
Fish Wildlife Refuge ponds above the station. At high stages a small part of flow discharges into the Rum 
River and Coon Creek basins from West Arm of Coon Lake and South Coon Lake, respectively.

DAY OCT

DISCHARGE, IN CUdK FtET HER SECOND, wATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN fiti MAR APR MAY JUN JUL AUK StP

1
2
3
a
5

6
7
a
i

10

It
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
23 
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAU YR
*TH YR

46
48
47
47
45

44
43
42
72

ioa

127
164
147
134
128

124
121
119
119
117

116
117
116
115
117

114
111
107
106
105
103 

3,073
99,1
164
42

6,100

1973 TOTAL
1974 TOTAL

100
96
93
69
64

80
76
72
69
60

59
58
57
56
55

54
53
52
52
74

114
116
110
110
111

114
116
121
126
129

2,550
85.2
129
52

5,070

37,4i3
38,276

130
131
132
130
131

123
115
106
103
99

94
90
87
64
83

62
61
60
78
76

75
74
73
71
70

69
68
67
66
6u
64 

2,7«*8
90.3
132
64

5,550

MfcAN
MfcAN

62
61
60
60
56

57
56
54
52
52

52
51
51
50
50

49
49
48
48
48

47
46
45
45
44

44
44
44 
43
43
42 

1,555
50.2

62
42

3,080

103 MAX
105 MAX

42
41
41
41
40

39
39
39
39
39

39
36
36
39
39

39
39
40
40
40

40
40
40
39
39

39
40
40

1,106
39.6

42
36

2,200

26o MIN
37b KIN

41
43
46
49
52

57
62
67
66
70

72
76
81
63
85

87
87
69
66
66

87
85
84
83
62

60
79
76
T A
70

7 af o
79 

2,262 7
73.6

89
41

4,530 15

11 AC-f-T
20 AC-FT

69
96
116
116
126

150
162
166
176
169

226
290
362
376
367

365
364
355
344
342

336
324
309
299
296

268
295
292
2 A 1col 
274

,777
259
376
69

,430

74,250
75,920

267
259
249
239
233

224
217
210
204
199

205
206
199
201
203

200
202
201
196
193

191
169
184
179
174

171
167
103
156
154
167

6,202
200
267
154

12,300

160
156
154
169
167

169
297
274
239
277

316
296
275
272
279

266
290
297
299
298

296
268
279
271
261

249
236
225
i o a 1 vo
172

7,467
249
316
154

14,610

152
113
63
74
69

65
61
55
37
47

47
47
46
51
40

47
46
46
46
43

45
44
42
44
45

43
41
36
34
35
34

1,666
53.6
152
34

3,310

31
34
44
43
40

41
36
36
34
34

35
34
33
32
31

34
33
32
31
31

32
32
31
30
30

34
32
30
29
3fl CO

27

1,036
33,4

44
27

2,050

26
25
24
23
23

22
22
21
32
35

33
31
31
30
29

26
27
26
2S
24

24
23
23
23
22

21
21
20 
21
21

756
25.2

35
20

1,500
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05340500 St. Croix River at St. Croix Falls, Wis.
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LOCATION.--Lat 45°24 1 25", long 92°38'49", in NWU sec.30, T.34 N., R.18 W., Polk County, on left bank, 1,800 ft 
(550 m) downstream from powerplant of Northern States Power Co., in St. Croix Falls, and at mile 52.2 
(84.0 km).

DRAINAGE AREA.--5,930 mi 2 (15,360 km2 ), approximately.

PERIOD OF RECORD.--January 1902 to current year. Prior to January 1910, monthly discharge only, published in 
WSP 1308. Prior to October 1939, published as "near St. Croix Falls."

GAGE.--Water-stage recorder. Datum of gage is 689.94 ft (210.294 m) above mean sea level. Prior to July 1905, 
gage heights and discharge measurements were used by Loweth and Wolff, consulting engineers of St. Paul, 
Minn., to determine the flow. July 1905 to February 1940, records were computed from power generation at 
the St. Croix Falls powerplant.

AVERAGE DISCHARGE.--72 years, 4,175 ft 3 /s (118.2 m 3 /s), 9.56 in/yr (243 nun/yr).

EXTREMES.--Current year: Maximum discharge, 26,000 ft 3 /s (736 m 3 /s) June 13, gage height, 12.29 ft (3.746 m); 
minimum daily, 1,840 ft 3 /s (52.1 m3 /s) Sept. 7.

Period of record: Maximum discharge, 54,900 ft 3 /s (1,550 m 3 /s) May 8, 1950, gage height, 25.19 ft 
(7.678 m); minimum daily, 75 ft 3 /s (2.12 m 3 /s) July 17, 1910.

REMARKS.--Records good. Diurnal fluctuation caused by St. Croix Falls powerplant 1,800 ft (550 m) upstream. 

REVISIONS (WATER YEARS).--WSP 1115: 1929.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FIB MAR APR MAY JUN JUL AUS SiP

I
2
3
«
S

*
7
e
9

10

11
12
11
14
If

1*
17
1»
19
20

21
22
23
24
IS

I*
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CP9M
IN,

CAl YR
HTR YR

4,150
3,*10
3*700
3,510
3i440

3*270
2*930
3*070
4*4*0
5,910

12*200
l*»500
21*200
23,000
22*000

19*400
l*»*00
13*900
11*700
10*700

9*310
8,040
7,280
** *40
5,920

5*720
5*420
5,170 
5*030
5,170
4,710 

273,720
8,830

23,000
2,930
1.49
1.72

4,*40
4*440
4,260
4*150
4,110

3*810
3*900
3,340
2,900
2*«20

3,620
4*2*0
3,*90
3,770
3*720

3*570
3*510
3.460
3,470
3,970

S.240
8,010
9,710
10,500
10,000

9,430
9,050
8,*50 
7,410
*,380

119,710
5*324
10,500
2,920

.90
1.00

1973 TOTAL 2,015,
1974 TOTAL 1,972,

*,490
*,480
*,3*0
**050
5,080

2,9*0
2,910
3,250
3,**0
3,700

3,650
3,180
3,170
3,700
3*410

3,290
3,320
2,970
2,910
3,180

3,300
3,230
3,330
3,370
3,370

3,410
3,120
3,550 
3,150
3,110
3,510 

11*, 170
3,747
*,490
2,910

.*3
,73

340 MEAN
380 MEAN

3,030
3,180
2,870
3*170
2,910

2,750
2,890
2*910
2,920
2,8*0

2,720
2,560
2,3*0
2,7*0
2,280

2,4*0
2,580
2,410
2*570
2,440

2,630
2,5*0
2,650
2,590
2,690

2,400
2*420
2,750 
2,780
2,650
2,680 

83*450
2,692
3,180
2,280

.45

.52

5,521
5,404

2,880
2*5*0
2*490
2,620
2,580

2,470
2,450
2,660
2*580
2*520

2,620
2*350
2*540
2,630
2,670

2,470
2*290
2,680
2,580
2,620

2*580
2.770
2,700
2,600
2,5*0

2*570
2*420
2*530

71,990
2*571
2*880
2,290

.43

.45

MAX 24*
MAX 25,

2,660
2,650
2,4*0
2,630
2,710

3,670
2,990
3*050
3,750
3*300

3,690
3,950
4,010
4*050
4,000

3,850
3,850
4,140
3,780
3,310

3,120
3,430
2,980
2,550
2,780

2*720
2,980
3,120
3,220 
3,080
2,670 

101,150
3*2*3
4,140
2,4*0

.55

.*3

800 MIN
400 MIN

3,520 11*400
4,170 10*300
3,040 9*870
4,030 9,150
3,910 8,660

3.820 8,490
4,300 7,490
5*410 7*700
5,440 6,620
5*510 6*3*0

5,840 6,330
5,990 7*290
8,870 9,920
13,000 10,600
16*200 11*000

17,900 11,700
18,400 11,700
18,600 11*200
19*000 10*500
19,100 9*520

18,600 9*170
17*700 8,960
16,900 9,240
16,000 9,300
15*300 8,410

14,200 7,720
13,100 7*3*0
12,000 *,430 
11,600 5,620
11,*00 5,470

333*050 269,690
11,100 8*700
19,100 11,700
3,040 5,470
1,87 1.47
2,09 1.69

1,860 CFSM ,93
1,840 CFSM ,91

5,870
6,2*0
**240
5,990
6,350

8*220
10*200
11*600
14,100
16,000

18,600
24*400
25,400
22,600
18,500

15,200
12,100
9,900
8,150
10,600

*,040
**440
**480
5*790
5,040

4,*30
4,230
4,170 
3*710
3*480

•*«•** 

306,290
10,210
25*400
3*480
1,72
1.92

IN 12,64
IN 12.37

3.540
3,240
3*330
2*5*0
2*910

2*350
2*160
2,740
2*500
1*980

2*5*0
2*420
3*0*0
2*210
2,430

2*550
2*940
2,790
3*280
2*230

2*140
2*480
2*130
3,070
2*550

2,890
2*400
2*220 
2,3*0
1,970
2,0*0 

80*050
2*582
3*540
1,970

.44

.50

2,440
2,690
2*8*0
3*910
5*180

5,070
4,450
4*310
4,230
3*350

3,670
3,550
3,710
3,540
3,580

3,500
3,390
3,010
3,330
3*100

3,070
3,080
3*130
2,8*0
2,660

2,7*0
2*430
2*490 
2*470
2,680
2,3*0

102,6*0
3*318
5*180
2,3*0

.56

.65

2,300
2*100
2,400
2*080
2,450

2*090
1*840
1*930
3*240
3*020

2,800
3*090
2,480
2,8*0
2,980

2,770
2,780
2,650
2,*40
2,850

2,4SO
2, ISO
2,450
2,520
2,100

2,430
2,250
2*280 
1*990
2*290

74,2bO
2,475
3*240
1.840

.42

.47
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05344500 Mississippi River at Prescott, Wis.

LOCATION.--Lat 44°44 I 45", long 92°48'00", in sec.9, T.26 N., R.20 W., Pierce County, on left bank at Prescott, 
200 ft (61 m) downstream from St. Croix River, 300 ft (91 m) south of Chicago, Burlington 5 Quincy Railroad 
bridge, 800 ft (244 m) south of bridge on U.S. Highway 10, and at mile 811.4 (1,306 km) upstream from Ohio 
River.

DRAINAGE AREA.--44,800 mi 2 (116,000 km 2 ), approximately. 

PERIOD OF RECORD.--June 1928 to current year.

GAGE.--Water-stage recorder. Datum of gage is 649.50 ft (197.97 m) above mean sea level, datum of 1929. Prior 
to Aug. 2, 1932, nonrecording gage at railroad bridge 300 ft (91 m) upstream at following daturas: June 3, 
1928, to Sept. 30, 1929, 19.27 ft (5.873 m) higher; Oct. 1, 1929, to Sept. 30, 1930, 17.68 ft (5.389 m) 
higher; Oct. 1, 1930, to Aug. 1,1932, 19.28 ft (5.877 m) higher. Aug. 2, 1932, to Oct. 30, 1938, water- 
stage recorder at present site at datum 19.28 ft (5.877 m) higher; Nov. 1, 1938, to Sept. 7, 1971, water- 
stage recorder at present site at datum 50.00 ft (15.240 m) lower. Auxiliary water-stage recorder 10.7 mi 
(17.2 km) downstream from base gage.

AVERAGE DISCHARGE.--46 years, 16,200 ft 3 /s (459 m 3 /s), 4.91 in/yr (125 mm/yr).

REVISIONS.--Revised figures of discharge for the water year 1973, superseding those published in WRD MINN, 1973 
are given below.

EXTREMES.--1973 water year: Maximum discharge, 78,300 ftVs (2,220 mVs) Mar. 20 (gage height, 33.83 ft or 
10.311 m); minimum daily, 6,160 ft 3 /s (174 m 3 /s) (revised) July 22; minimum gage height, 24.49 ft (7.465 m)

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
«
5

6
7
8
9

10

11
12
13
14
15

16
17
1819
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
wTR YR

20,300 13,000
19,800 19,200
19,100 22,500
19,600 24,000
19,300 27,200

19,300 30,700
18,900 33,500
18,800 33.9QO
18,000 33,700
17,600 33,700

18,200 32,800
18,100 31,700
17,300 30,500
17,000 29,100
16,500 29,000

15,800 28,600
15,700 27,700
14,900 26,100
14,300 25,300
14,500 24,500

14,800 24,100
15,400 23,400
15,600 21,900
15,700 21,000
16,200 20,200

16,000 20,300
16,000 19,400
16,400 15,400
16,800 14,500
16,900 13,200

530,300 755,100
17,110 25,170
20,300 33,900
14,300 13,200

.38 .56

.44 .63

1972 TOTAL 10,124

12,900
12,500
12,100
8,600
6,410

8,540
6,280
9,640
10,100
11,200

11,600
12,200
11,900
12,400
12,100

10,600
10,500
10,800
11,200
12,200

11,600
12,100
12,700
11,900
11,900

12,100
11,900
11,700
11,500
11,800 
12,200

349,370
11,270
12,900
8,280

.25

.29

,570
1973 TOTAL 7,359,960

11,700
11,500
11,900
11,900
11,200

10,500
10,300
10,800
10,300
10,400

10,600
11,000
12,200
10,800
10,900

11,000
11,100
11,000
11,000
11,400

11,900
12,400
12,900
12,600
12,800

13,000
13,000
12,700
12,200
12,500
13,000 

360,500
11,630
13,000
10,300

.26

.30

MEAN 27,660
MEAN 20,160

12,700
12,200
11,500
11,600
11,500

11,300
11,400
11,100
11,000
11,200

10,900
11,000
10,900
10.100
9,860

9,320
9,720
10,500
10,500
10,100

,700
,840
,540
,690
,460

,490
,700

9,410

295,230 1,
10,540
12,700
9,320

.24

.25

MAX 94,
MAX 78,

9,900
10,900
11,600
11,800
16,100

16,400
17,900
20,400
21,900
25,600

28,100
31,500
36,000
43,800
53,000

61,700
66,200
73,700
76,700
78,000

77,000
74,200
70,900
67,800
64,900

62,100
59,800
58,100
55,400
53,100
49,700 

406. 2M
45,360
78,000
9,900
1.01
1.17

800
000

47,900
46,SOO
45,200
43,200
40,600

39,500
38,900
37,100
36,000
33,600

32,500
31,500
29,800
28,800
28,400

28,800
27,400
28,900
30,700
31,100

32,000
32,200
32,800
33,000
32,900

32,200
31,100
30,400
29,700
29,200

1.022.2M
34,070
47,900
27,400

.76

.65

MIN 5,300
MIN 6,160

29,400
30,100
30,500
31,800
33,300

34,400
35,700
36,200
35,900
36,800

37,100
36,600
36,400
36,400
35,900

34,700
32,300
31,100
29,400
27,600

26,700
26,400
25,900
25,300
26,300

26,300
31,900
35,300
37,500
3B.400
38,700

1,012.5M
32,660
38,700
25,300

.73

.64

CFSM .
CFSM ,

36,300
37,300
36,600
35,700
34,900

33,900
32,400
31,600
30,200
26,900

27,600
26,300
24,700
23,900
21,700

20,000
19,000
16,100
17,700
17,400

17,000
16,000
14,600
14,600
14,400

13,500
12,900
12,700
12,200
12,100

696,200
23,210
38,300
12,100

.52

.58

62 IN 8.
45 IN 6,

11,000
11,400
12,200
11,600
11,100

11,200
11,000
10,300
10,200
10,500

8,950
8,680
9,550
9,590
8,700

6,370
7,290
7,180
7,810
7,190

6,350
6,160
6,170
6,280
6,310

7,470
7,290
7,550
7,630
8,150
9,890

273,060
6,808
12,200
6,160

.20

.23

41
11

9,240
9,270
10,100
9,130
6,690

3,610
8,570
9,470
9,260
11,200

13,200
14,000
13,900
14,300
14,300

13,400
13,800
13,600
14,100
13,200

13,100
13,100
14,000
12,900
13,000

12,400
11,600
12,400
10,900
11,000
10,500

366, (140
11,620
14,300
6,570

.26

.30

11,200
12,100
12,500
11,900
11,600

12,400
12,700
12,300
11,300
11,200

10,800
9,730
9,620
9,010
8,760

8,390
7,960
7,640
7,800
8,050

7,420
7,070
7,300
6,860
7,560

6,250
8,340
10,400
11,100
11,600

292,860
9,762
12,700
6,660

.22

.24

M Expressed in thousands.
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05344500 Mississippi River at Prescott, Wis.--Continued
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EXTREMES.--Current year: Maximum discharge, 65,200 £t 3 /s (1,1850 m 3 /s) June 15 (gage height, 32.64 ft or
9.949 m); minimum daily, 4,400 £t 3 /s (125 m 3 /s) Sept. 30; minimum gage height, 24.52 ft (7.474 m) July 15.

Period of record: Maximum discharge, 228,000 ft 3 /s (6,460 m 3 /s) Apr. 18, 1965 (gage height, 43.11 ft or 
13.140 m); minimum daily, 1,380 ft 3 /s (39.1 m 3 /s) July 13, 1940; minimum gage height, 15.08 ft (4.596 m) 
Aug. 29, 1934, present datum.

REMARKS.--Records good except those for winter periods, which are fair. Some regulation by reservoirs, naviga 
tion dams, and powerplants at low and medium stages. Flood flow not materially affected by artificial 
storage.

REVISIONS (WATER YEARS).--WSP 1508: 1941. Revised figures of discharge for the water year 1973, superseding 
those published in WRD MINN, 1973 are given herein.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TD SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 12,900
2 12,600
3 12,600
4 13,200
5 12,700

6 13,100
7 13,500
6 12,200
9 11,500

10 12,300

11 16,500
12 25,000
13 30,600
14 37,000
15 43,300

16 46,500
17 46,000
16 47,200
19 45,000
20 42,600

21 40,300
22 36,200
23 36,200
24 34,600
25 33,900

26 32,500
27 30,900
26 29,200 
29 26,400
30 27,700
31 26,600

TOTAL 667,600
MEAN 27,990
MAX 46,000
MIN 11,500
CFSM .62
IN. .72

26,100
24,900
22,600
21,300
21,100

20,200
19,000
16,500
17,400
15,600

14,200
15,000
16,000
16,600
16,500

16,700
17,200
16,400
15,700
16,400

20,000
22,600
24,000
27,000
29,000

30,900
31,400
31,200 
30,700
29,500

643,900
21,460
31,400
14,200

.46

.53

CAL YR 1973 TOTAL 7,672,
WTR YR 1974 TOTAL 7,542,

27,600
26,600
26,000
25,000
24,200

20,300
15,300
11,000
11,600
12,200

12,000
12,300
11,700
12,600
11,300

11,300
10,700
10,700
11,000
10,600

11,200
11,000
11,600
12,600
12,500

12,500
12,400
12,200 
11,400
11,000

10,200
9,990
9,630
9,630
9,930

10,000
10,200
9,670
9,970
9,760

9,650
6,740
9,660
9,460
9,100

9,100
9,170
9,260
9,250
9,270

9,360
9,520
9,220
9,310
9,510

9,400
9,000
9,620
9,540 
9,120
a i an10,400 T, »i.v 

443,400 294,760
14,300
27,600
10,400

.32

.37

350 MEAN
040 MEAN

9,506
10,200
6,740

.21

.24

21,020
20,660

9,230
6,430
6,660
6,670
6,920

8,930
6,530
9,030
9,030
6,760

9,260
6,930
9,330
9,240
9,250

9,060
9,260
9,700
9,140
9,560

9,450
9,260
9,290
6,630
9,160

9,490
9,640
10,300

256,600
9,164
10,300
6,430

.20

.21

MAX 76,
MAX 64,

10,500
10,500
10,200
10,500
11,300

11,300
12,600
13,900
16,600
17,000

17,700
19,500
20,300
22,000
23,300

23,200
22,600
21,600
21,300
21,000

19,600
16,200
16,200
17,600
16,600

17,000
17,400
17,900
16,000
16,100
14,900 

529,200 1
17,070
23,300
10,200

.36
,44

ooo MIN
700 MIN

16,700
16,300
16,900
20,100
20,400

23,000
24,500
26,600
26,700
29,300

30,000
30,600
33,100
36,900
41,800

46,000
50,700
54,600
57,700
56,200

56,700
55,400
52,500
51,200
50,100

46,700
46,600
45,500 
44,500
43,600

,161. 7M
36,720
56,200
16,700

.66

.96

6,400
4,400

42,300
41,200
40,400
36,600
37,700

36,500
35,400
34,500
33,600
32,500

32,100
31,900
32,200
34,600
37,200

39,700
41,300
42,100
42,300
42,100

42,100
41,200
39,900
39,500
36,700

37,200
36,000
35,300
34,200
32,600
32,000 

1,157,5M 1
37,340
42,300
31,900

.63

.96

CFSM .47
CFSM .46

31,500
31,100
31,100
32,300
33,400

34,100
36,500
39,300
43,200
46,600

50,900
55,200
60,900
64,300
64,700

61,500
56,000
53,600
49,900
46,500

43,600
40,900
37,500
35,400
33,700

31,900
30,100
26,600
27,500
25,400

1.259.6M
41,990
64,700
25,400

.94
1.05

IN 6.
IN 6.

23,700
21,900
19,000
17,900
16,400

14,600
13,400
13,600
14,500
14,100

13,600
12,500
11,600
11,200
9,660

9,650
10,600
11,300
11,400
11,600

11,200
10,300
9,900
9,710
10,900

12,100
12,200
10,600 
9,470
6,100
6,910 

397,200
12,610
23,700
6,100

.29

.33

37
26

9,790
10,900
12,900
13,400
12,600

13,000
14,400
14,500
14,100
13,700

12,600
11,400
11,400
11,600
11,500

11,200
11,300
11,400
11,200
11,600

11,500
10,600
9,360
6,970
9,090

8,530
6,600
6,340 
7,660
7,300
6,900 

341,740
11,020
14,500
6,900

.25

.26

6,930
6,470
6,590
6,500
6,610

6,660
6,600
5,930
6,360
7,120

7,360
7,420
7,610
7,300
6,990

6,290
5,660
5,760
5,930
5,960

6, ISO
6,190
6,620
5,440
5,630

5,970
5,340
5,020

4*,«oo

166,440
6,261
7,610
4,400

.14

.16

M Expressed in thpusands.



164 VERMILLION RIVER BASIN

05345000 Vermillion River near Empire City, Minn,

LOCATION.--Lat 44°40'00", long 93°03'17", on line between sections 23 and 24, T.114 N., R.19 W., Dakota County, 
on right bank and just downstream from County Road 49, 2 mi (3.2 km) west of Empire City and 4 mi (6.4 km) 
northeast of Farmington.

DRAINAGE AREA.--110 mi 2 (285 km2 )

PERIOD OF RECORD.--May 1942 to June 1945 (no record during July, August, and September 1944), September 1969 to 
September 1973 (discharge measurements only), October 1973 to September 1974.

GAGE.--Water-stage recorder. Datum of gage is 851.99 ft (259.687 m) above mean sea level, datum of 1929 (levels 
by Corps of Engineers) April 12, 1942, to June 30, 1944, and October 1, 1944, to July 7, 1945, nonrecording 
gage at same site and datum.

EXTREMES.--Current year: Maximum discharge, 236 ft 3 /s (6.68 m'/s) June 12 (gage height, 4.92 ft or 1.500 m); 
minimum daily, 17 ft 3 /s (0.48 m3 /s) Jan. 14-16; minimum gage height, 1.71 ft (0.521 m) Jan. 31.

Period of record: Maximum discharge, 2,030 ft 3 /s (57.5 m 3 /s) Sept. 18, 1942; maximum gage height observed, 
6.40 ft (1.951 m) Mar. 13, 1945 (backwater from ice); minimum daily discharge, 11 ft 3 /s (0.31 m 3 /s) Feb. 12, 
1944; minimum gage height, 1.71 ft (0.521 m) Jan. 31, 1974.

Flood in April 1965 reached a stage of 7.5 ft (2.286 m), from information by local resident (discharge, 
6,200 ft 3 /s or 176 m 3 /s determined by a logarithmic extension of rating) .

REMARKS.--Records good except those for winter periods, which are fair, 
current year are published in Part 2 of this report.

Records of water-quality data for the

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUU

YR 1974 TOTAL 15,566 MEAN 42.7

AUG

MAX 212 17 CFSM ,39 IN 5.26 AC-FT 30,880

SEP

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30 
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

44
44
43
42
42

42
41
41
41
40

39
39
36
37
36

35
35
34
34
33

33
33
33
32
32

32
32
31
31
30 
30

1,129
36.4

44
30

.33

.38
2,240

30
30
30
29
28

28
28
27
27
27

26
28
29
28
28

27
27
26
26
42

64
55
51
46
43

42
40
38
37
36

1,023
34.1

64
26

.31

.35
2,030

35
34
34
34
32

32
32
32
33
32

32
32
32
31
30

29
29
29
26
26

28
28
28
28
28

26
28
27
27
27
27

934
30.1

35
27
.27
.32

1,850

27
26
26
25
24

23
22
21
20
19

19
19
16
17
17

17
16
18
19
20

21
22
22
23
23

23
23
23
23
23
23

66tt
21.«

27
17

.19

.22
1,320

23
23
23
23
23

23
23
23
23
23

23
23
23
23
23

23
23
23
23
22

23
23
23
23
23

24
23
24

————

6«5
23.0

24
22

.21

.22
1,260

24
25
34
68
124

194
177
132
99
64

79
72
67
64
66

61
54
54
50
51

48
48
46
46
39

40
40
43
40
42
47 

2,056
66,4
194
24

.60

.70
4,060

67
91
106
124
159

211
192
151
116
98

91
104
131
132
111

96
86
61
74
69

68
65
62
60
56

57
56
56
54
54

2,686
96.2
211
54
.87
.98

5,720

54
52
47
44
44

41
41
45
44
47

62
66
71
93
92

78
69
60
60
55

55
54
bl
48
46

45
43
43
43
42
44 

1,679
54.2

93
41
.49
.57

3,330

42
42
46
91
01

73
136
113
60
106

206
212
129
96
79

68
62
57
57
56

69
65
52
48
46

43
42
39
38
37

2,311
77.0
212
37

.70

.78
4,b60

35
35
34
34
32

32
31
30
29
31

29
31
32
29
27

27
27
26
26
24

24
23
23
26
25

24
23
22
22
22
21 

858
27.7

35
21
.25
.29

1,700

21
27
38
40
34

32
29
26
26
28

28
26
26
24
24

24
23
23
23
23

23
24
23
22
22

22
22
22
22
22
21 

794
25.6

40
21
.23
.27

1,570

20
20
20
20
20

20
20
20
20
20

20
21
21
21
19

19
19
19
19
19

19
19
19
19
19

19
19
19
19
19

567
19,6

21
19

.18

.20
1,160



CANNON RIVER BASIN 

05353800 Straight River near Faribault, Minn.

165

LOCATION.--Lat 44°15'29", long 93°13'51", in W%SE% sec.9, T.109 N., R.20 W., Rice County, on right bank 15 ft
(5 m) downstream from highway bridge, 2.8 mi (4.5 km) upstream from Falls Creek and 3.2 mi (5.1 km) southeast 

_ of Faribault. . .
Or. #r£4r.-- •4-42. J-f.tni,
PERIOD OF RECORD.--October 1965 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 1,035 ft (315 m) from topographic map).

AVERAGE DISCHARGE.--9 years, 259 cfs (7.33 m 3 /s).

EXTREMES.--Current year: Maximum discharge, 2,850 ft 3 /s (80.7 m3 /s) June 4 (gage height, 8.71 ft or 2.655 m); 
maximum gage height, 12.74 (3.883 m) Mar. 5 (backwater from ice); minimum discharge, 30 ft 3 /s (0.85 m 3 /s) 
Sept. 22, 23; minimum gage height, 3.93 ft (1.198 m) Sept. 8, 9.

Period of record: Maximum discharge, 5,990 ft j /s (170 m 3 /s) May 1, 1973 (gage height, 11.20 ft or 
3.414 m); maximum gage height, 12.74 ft (3.883 m) Mar. 5, 1974 (backwater from ice); minimum daily discharge, 
11 ft 3 /s (0.31 m 3 /s) Feb. 18 to Mar. 1, 1968.

REMARKS.--Records good except for winter period, which are fair.

PAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, NATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUU AUG SEP

1a34
9

6
7
8
9

to
11
12
13
14
IS

16
17
18
19
20

21
22
23
84
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN

CAL YR
NTS YR

DATE
3-5
4-5

1,250
1,090

9t4
807
788

789
786
708
588
U95

514
682
761
697
580

468
tt06
366
135
309

287
269
253
245
236

219
207
208 
208
208
205 -

15,878 1
512

1,250
205

1973 TOTAL
1974 TOTAL

TIME G.
2000 12
0130 8

196 440
IBS 417
173 U03
167 385
161 363

129 305
Itt9 314
U6 310
140 300
135 230

146 240
Ul 2tttt
141 240
141 240
210 238

422 235
506 230
450 228
367 220
491 210

981 205
1,070 200

981 190
857 18S
833 185

751 185
656 185
602 183 
540 180
487 180

«•«• 175

2,354 7,845
412 253

1,070 440
129 175

169,349 MEAN
126,090 MEAN

PEAK DISCHARGE

H. DISCHARGE
.74 2,520
.06 2,280

170
169
169
169
169

169
169
169
169
169

169
169
169
169
169

169
169
169
169
169

169
169
169
169
169

167
164
160 
155 .
150 -
140 • 

5,162
167
170
140

464 MAX 5
345 MAX 2

(BASE, 1,500

DATE
6-4
6-10

130
125
120
117
114

111
109
107
105
104

103
102
101
100
100

100
99
99
99
99

99
99
98
98
98

98
99
100

*•»*• 

2,933
105
ISO
98

,410
,180

FT 3 /S>

TIME

0845
1715

105
123
300
739

1,950

1,800
1,520
1,240
1,010

847

739
703
728
692
598

510
436
408
350
336

292
269
199
252
252

220
213
305
514
470
509 

18,629
601

1,950
105

MIN 52
MIN 31

G. H.
8.71
7.52

956
1,150
1,340
2,060
2,130

1,800
1,460
1,170
926
768

697
752

1,050
1,100
948

760
637
554
488
446

415
391
356
320
293

275
265
251 
239
223

24,220
807

2,130
223

DISCHARGE

2,850
1,890

209
198
192
178
173

16B
173
214
217
221

408
612
678
881
887

723
581
496
445
403

376
385
385
345
309

287
273
265
261
248
278 

11,469
370
887
168

261
240
256

2,180
1,990

1,380
1,280

906
962

1,840

1,770
1,400
1,060

757
576

477
422
371
332
305

358
445
363
295
256

232
214
192
179
170

•••••» 

21,069
702

2,180
170

161
152
146
141
132

126
126
lie
US
118

140
146
138
123
112

107
101
104
102
98

96
93
89
93
85

77
76
75 
72
70
57 

3,389
109
161
57

51
94

105
100
88

80
67
72
60
68

95
79
71
62
61

60
56
52
50
49

91
100
83
69
57

52
50
47 
43
42
42 

2,096
67.6
105
42

40
38
38
37
**

35
36
34
34
34

34
40
44
38
5*

34
33
32
32
32

33
31
31
33
34

34
34
33 
33
33

1,046
34.9

44
31



166 ZUMBRO RIVER BASIN 

05373000 South Fork Zumbro River near Rochester, Minn.

LOCATION.--Lat 44°04'00", long 92°27'55", in SE% sec.14, T.107 N., R.14 W., Olmsted County, on left bank 30 ft 
(9.1 m) upstream from ford, 0.2 mi (0.3 km) downstream from sewage plant, 1.6 mi (2.6 km) north of 
Rochester, 2 mi (3 km) downstream from Cascade Creek, and 2.5 mi (4.0 km) downstream from Silver Lake Dam.

DRAINAGE AREA.--304 mi 2 (787 km 2 ).

PERIOD OF RECORD.--January 1952 to current year.

GAGE.--Water-stage recorder. Datum of gage is 949.56 ft (289.43 m) above mean sea level, datum of 1929.

AVERAGE DISCHARGE.--22 years, 151 ft 3 /s (4.28 m 3 /s), 6.75 in/yr (171 mm/yr).

EXTREMES.--Current year: Maximum discharge, 10,400 ft 3 /s (295 m 3 /s) June 21 (gage height, 16.86 ft or 5.139 m); 
minimum, 67 ft 3 /s (1.90 m 3 /s) Sept. 17 (gage height, 3.01 ft or 0.917 m).

Period of record: Maximum discharge, 19,600 ft 3 /s (555 m3 /s) Mar. 1, 1965 (gage height, 19.12 ft or 
5,828 m, from floodmark); minimum, 8.4 ft 3 /s (0.24 m 3 /s) Dec. 7, 1955.

Flood of July 21, 1951, reached a stage of about 17.5 ft (5.33 m), from information by sewage plant super 
intendent. This is the highest known stage outside the period of record since at least 1908.

REMARKS.--Records fair. Slight regulation at times from Silver Lake and at very low flows from sewage-plant 
effluent.

OAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
I*

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
Mt AN
MAX
WIN
CFSM
IN.

CAL Y*
wT« Y«

UCT

961
547
521

2,260
l,43u

645
55b
sot?
453
429

637
1,240

750
5Qu
430

384
354
334
316
296

282
271
2»'J
255
247

235
224
250 
272
257
-3 3 n

OlSCHAtfvit, 1"" CJBIC

"••civ etc

234 355
225 34d
210 'J56
201 347
195 302

169 287
190 259
187 303
Ib3 294
162 243

Ib8 259
184 272
194 262
224 242
758 240

9ub 192
494 238
385 249
338 223
486 190

1,720 208
1,170 216

6b9 216
S8b 223
5bb 245

518 260
532 255
513 245
423 189
"i A A 1 4* <jftv 1 b 1

16,336 13,217 7,070 4
527

2,260
224
1,73
2.00

1973 TOTAL
1974 TOTAL.

441 254
1,720 356

162 161
1.45 .84
I.b2 ,9b

159, bu2 «fcAM 437
141,074 MEAN 387

PEAK DISCHARGE (BASE

DATE
10-4
10-12
11-21
3-4
3-7

TIME G.
1630 10.
0630 7.
1045 8.
1630 8.
0815 7.

H. DISCHARGE
33 3,660
03 1,380
20 1,990
40 2,030
91 1,760

t-'ttT P£i

JA\

170
161
159
154
150

147
150
142
1 39
139

137
132
126
134
142

153
159
168
170
180

182
178
172
172
165

166
161
157
157

,833
156
182
126
.51
.59

MAX 6
MAX 7

» 1,300

DATE
3-28
4-4
6-4
6-10
6-21

K SECOND, *ATt:H

KEb

121
137
135
126
129

129
122
122
114
114

116
125
126
122
121

121
116
134
133
136

1«9
131
106
107
114

116
117
110

3,449
123
149
106
.40
.42

,320
,910

FT 3 /S,

TIME
1730
0530
1845
0215
1015

MAR

101
150
806

1,910
1,470

1,590
1,540
1,040
1,180
622

b«4
612
697
570
482

440
383
382
361
344

306
292
225
205
253

263
241

1,820
946

911 

21,631
698

1,910
101

2.30
2.65

M I M 61
M1N 77

REVISED)

G. H.
9.58

13.40
8.71

11.16
16.86

YKAH OCTOBt'» 1973

APR

1,480
1,540
1,860
3,660
1,160

611
706
599
521
479

453
570
747
626
494

420
381
354
333
324

349
341
308
287
274

266
325
303 
276
<»54

20,523
684

3,660
254

2.25
2.51

CFSM 1,44
CPSM 1,27

DISCHARGE
2,840
5,650
2,370
4,540

10,400

MAY

244
244
293
276
260

230
182
252
244
222

459
458
425
637
496

378
332
305
291
291

316
379
329
267
243

230
218
213 
209
206
215

9,344
301
637
182
.99

1.14

IN 19
IN 17

TO SfcPTEMBfcR 1974

JUM

190
181
214

1,700
1»090

561
565
533

1,670
3,410

1,100
726
593
514
454

414
390
394
692
434

7,910
2,230

883
662
595

522
466
417

356

30,452
1,015
7,910

161
3.34
3,73

.52

.26

JUL

332
317
302
265
272

255
240
230
230
278

266
252
238
222
210

202
195
195
195
180

175
202
182
178
160

172
155
147 
143
142
139

6,713
217
332
139
.71
.82

AUG

•128
222
165
165
151

143
139
135
134
137

139
144
133
128
123

121
115
112
112
110

174
16S
127
116
109

109
106
104 
103
108
103

4,100
132
222
103
.43
.50

SEH

99
98
97
94
92

91
89
86
89
87

87
97
91
88"" 84

65
77
80
61
81

79
78
82
84
85

84
83
84

85

2,604
86.8

99
77

.29

.32



ZUMBRO RIVER BASIN 

05374000 Zumbro River at Zumbro Falls, Minn.

167

LOCATION.--Lat 44°17'12", long 92°25'56", in sec.36, T.110 N., R.14 W., Wabasha County, on left bank in Zumbro 
Falls, 1,000 ft (305 m) downstream from Cold Creek, 0.7 mi (1.1 km) upstream from bridge on U.S. Highway 63, 
and 6.3 mi (10.1 km) downstream from North Fork.

DRAINAGE AREA.--1,130 mi 2 (2,930 km 2 ), approximately.

PERIOD OF RECORD.--June 1909 to September 1917, April to November 1929, March 1930 to current year. Monthly 
discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 811.26 ft (247.27 m) above mean sea level, datum of 1929. Prior 
to Nov. 11, 1933, nonrecording gage on bridge 800 ft (244 m) downstream at same datum.

AVERAGE DISCHARGE.--52 years (1909-17, 1930-74), 514 ft 3 /s (14.56 m 3 /s), 6.18 in/yr (157 mm/yr).

EXTREMES.--Current year: Maximum discharge, 10,200 ft 3 /s (289 m 3 /s) June 21 (gage height, 17.38 ft or 5.297 m) ; 
minimum, 161 ft 3 /s (4.56 m 3 /s) Sept. 7; minimum gage height, 6.56 ft (1.999 m) Feb. 11, 17, 18.

Period of record: Maximum discharge, 35,900 ft ? /s (1,020 m 3 /s) July 22, 1957 (gage height, 30.80 ft or 
9.388 m, from floodmark); minimum, 27 ft 3 /s (0.76 m 3 /s) Jan. 12, 1935; minimum gage height, 5.96 ft (1.817 m) 
Nov. 27, 1967.

Flood of April 1888 reached stage of about 30.5 ft (9.50 m) at present site or 29.7 ft (9.05 m) original 
site. Flood in 1859 is known to have exceeded that of 1888 (gage height, not determined).

REMARKS.--Records good except those for winter periods, which are fair. Diurnal fluctuation caused by power- 
plant above station. Records of water-quality data for the current year are published in Part 2 of this re 
port.

DISCHARGE, IN CUBIC FEET PER SECOND, *ATER YEAR OCTOBER 1973 TO StHTEMBtR 1974

DAY OCT

1 2,930
2 1,950
3 1,490
4 2,090
5 3,650

6 2,260
7 1,590
8 1,360
9 1,260

10 1,160

It 1,240
12 2,600
13 3,140
14 1,970
IS 1,460

16 1,290
17 1,140
18 1,050
19 945
20 952

21 900
22 887
23 874
24 861
25 641

26 835
27 564
28 536 
29 750
30 744

NQV

668
597
597
564
826

580
591
613
575
566

520
547
580
536
744

952
1,390
1,170
1,020

991

2,020
3,290
2,310
1,710
1,560

1,460
1,380
1,360
1,270 
1,140

TOTAL 44,016 32,149
MEAN 1,(I20
MAX 3,650
MIN 536
CFSM 1.26
IN. 1,45

CAL YR 1973 TOTAL
WTR YR 1974 TOTAL

1,072
3,290

520
.95

1.06

465,
394.

DEC

1,070
1,010

976
978
945

880
874
646
732
641

685
763
893
861
661

550
540
674
635
608

613
652
520
663
702

558
668
685 
630
tl ft ftH O U

470 

22,465
725

1,070
470
.64
.74

247 MEAN
441 MEAN

JAN

485
560

1,000
640
730

620
580
540
530
520

510
450
370
310
430

385
390
420
390
564

547
500
460
377
500

421
381
500 
495
480
462

15,787
509

1,000
310
.45
.52

1,329
1,081

f-EB

365
420
400
341
420

400
390
420
340
226

361
480
490
505
485

226
243
616
702
515

569
309
412
407
462

394
439
465

11,824
422
702
226
.37
.39

MAX 19,500
MAX 8,380

MAR

763
789
956

1,980
3,770

3,850
4,350
3,410
2,850
2,520

1,980
1,690
1,660
1,720
1,530

1,370
1,230
1,140
1,090
1,0«0

984
926
874
861
860

874
867
848

2,480 
1,710
1,760 

52,794
1,703
4,350

783
1.51
1.74

MIN
MIN

APR

2,590
4,190
4,040
8,360
6,230

3,550
2,710
2,280
1,970
1,790

1,680
1,720
2,330
2,650
2,110

1,760
1,560
,400
,290
,210

,170
,120
,080
,020
971

932
932
926
o n tn
T U O

687

65,384
2,179
6,380

887
1.93
2,15

225 CFSM
175 CFSM

MAY

880
874
757
661
597

657
696
661
867
667

932
978
991

1,450
1,750

1,480
1,260
1,180
1,090
1,050

1,020
1,160
1,150
1,020

958

913
900
900 
945
822
ft 33Occ

30,708
991

1,750
597
,68

1.01

1.18 IN
.96 IN

JUN

602
750
796

4,270
4,270

2,320
1,780
1,630
2,770
6,640

5,310
2,850
2,120
1,740
1,560

1,380
1,280
1,210
1,410
1,580

6,220
7,010
2,570
1,860
1,490

1,350
1,210
1,110 
1,050

984

73,522
2,451
8,220

750
2.17
2.42

15.97
12.99

JUL

900
848
770
693
861

648
602
475
732
789

796
757
569
403
652

732
536
515
597
525

525
525
685
828

1,020

448
547
505 
536
t o t.
O " O

426

20,541
663

1,020
403
.59
.68

AUG

556
349
553
569
783

558
510
490
301
390

485
782
602
394
457

297
240
369
641
457

547
674
337
394
394

635
435
444

190
175

14,436
466
783
175
.41
,48

StP

377
373
560
337
361

247
219
265
635
373

361
542
373
321
254

417
349
365
417
394

341
240
321
313
385

32b
261
240 
317
490

10,613
360
635
219
,32
,36



168 WHITEWATER RIVER BASIN

05376000 North Fork Whitewater River near Elba, Minn. 

(Hydrologic bench-mark station)

LOCATION.--Lat 44°05'30", long 92°03'57", in sec.7, T.107 N., R.10 W., Winona County, on left bank 2.3 mi
(3.7 km) upstream from Middle Fork, 2.4 mi (3.9 km) west of Elba, and 3.5 mi (5.6 km) upstream from conflu 
ence with South Fork.

DRAINAGE AREA.--101 mi 2 (262 km 2 ).

PERIOD OF RECORD.--May 1939 to September 1941, July 1967 to current year.

GAGE.--Water-stage recorder. Datum of gage is 769.60 ft (234.57 m) above mean sea level, datum of 1929. 
Oct. 12, 1939, to Sept. 30, 1941, water-stage recorder at site 600 ft (183 km) downstream at same datum. 
Prior to Oct. 12, 1939, nonrecording gage at site 2 mi (3.2 km) downstream at different datum.

AVERAGE DISCHARGE.--9 years (1939-41, 1967-74), 41.9 ft 3 /s (H87 m 3 /s), 5.63 in/yr (143 nun/yr).

EXTREMES.--Current year: Maximum discharge, 16,100 ft 3 /s (456 m 3 /s) June 21 (gage height, 16.32 ft or 4.974 m, 
from highwater mark); minimum, 30 ft 3 /s (0.85 m 3 /s) Feb. 3; minimum gage height, 3.07 ft (0.936 m) Feb. 23, 24.

Period of record: Maximum discharge, 16,100 ft 3 /s (456 m 3 /s) June 21, 1974 (gage height, 16.32 ft or 
4.974 m, from highwater mark); minimum, 11 ft 3 /s (0.31 m 3 /s) Feb. 21, 1968.

Flood of June 15, 1967 reached a stage of 8.56 ft (2.61 m) from highwater mark (discharge, 2,850 ft 3 /s or 
80.7 m 3 /s).

REVISIONS.--The figures of maximum discharge for some water years have been revised as shown in the follow 
ing table. They supersede figures published in State basic-data reports indicated.

State 
Basic-data Report

1967 
1969 
1971 
1972 
1973

Water 
year
1967 
1969 
1971 
1972 
1973

Date

June 
Apr. 
Mar. 
Mar. 
Mar.

15, 
3, 

31, 
17, 
lit

1967 
1969 
1971 
1972 
1973

Discharge 
(cfs)
2 
1 
1 
1
4

,350 
,710 
,220 
,300 
,280

Gage height 
(feet)
8. 
7. 
6. 
7. 

10.

56 
73 
99 
12 
34

REMARKS.--Records good. Water-quality data for the current year are published in Part 2 of this report.

DISCHARGE, IN CUBIC FtET HER SECOND, wATER YEAR OCTObER 1975 TO StPTEMbER 1974

DAY OCT NOV DEC JAN f-fcts APR JUN JUt AUB StP

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28

30
31

TUTAL
MEAN
MAX
MIN
CPSn
IN,

CAU YR
*TK YK

51
51
51
56
53

52
52
51
51
49

51
5t>
52
51
49

49
49
46
46
48

46
46
46
46
46

45
U6
48 
46
flit ** V

1,533 1
49.5

56
45

.49

.56

1973 TOTAL
1974 TOTAL

46
46
45
45
«u

U4
45
44
42
42

44
44
44
45
52

55
49
46
45
49

77
66
58
56
55

53
55
53 
52
52

,495
U9.8

77
42

,<19
.55

a, 427.
34,053.

49
51
51
51
46

ufe
45
U6
46
45

46
*»6
46
*»5
45

a2
44
45
44
ai

41
44
42
44
45

45
45
44 
UO
41
44

1,399
"5,1

51
40

,«5
.52

00 MEAN
00 MEAN

45
44
41
41
41

41
41
UO
UO
40

36
40
36
36
38

36
38
36
36
38

36
36
36
37
37

36
36
37 
37
1 aJO
36

1,206
39,0

45
36

.39
,44

12.1
93.3

36
37
36
37
38

38
37
38
36
36

37
38
40
36
36

36
38
40
40
40

40
36
37
37
37

36
36
38

1,063
36.0

40
36

.36

.39

MAX 77
MAX 6,U«0

38
38

242
446
162

214
162
140
146
100

91
63
77
74
72

69
63
66
62
62

58
56
51
53
53

55
53

616
200

270

4,074
131
618
38

1.30
1.50

MIN 0
MIN 56

466
313
692

1,180
204

146
128
111
103
97

94
103
111
97
90

66
83
80
77
77

76
74
73
70
69

69
106
93
70
66

5,30o
177

1,180
66

1.75
1.95

ces«
CfSM

65
63
67
65
63

62
60
63
63
62

77
74
74
97
60

73
69
67
67
65

66
70
66
62
60

60
60
60
65
63 
59

2,067
66.7

97
59

,66
.76

,12 IN
.92 IN

59
59
59

647
157

103
113
106
383
343

159
130
liu
105
99

94
93
67
91

264

6,440
265
173
142
129

116
107
100

A Liov

10,922
364

6,440
59

3,60
4,02

1,63
12,54

65
83
79
76
74

70
66
66
65
66

72
68
66

„ 63
62

60
62
62
62
62

60
65
62
66

162

78
63
60
58
57
57 

2,159
69,6
162
57

.69

.60

49
57
55
51
49

48
48
46
46
46

46
52
48
46
45

45
45
45
43
43

45
66
55
49
48

46
46
46
46
46
46 

1,500
48,4

66
43

.46

.55

46
45
45
45
45

45
45
45
45
46

45
46
46
45
45

43
43
43
43
42

42
42
43
43
43

43
43
45
45
43

1,327
44.2

46
42

.44
,49



GARVIN BROOK BASIN 

05378300 Straight Valley Creek near Rollingstone, Minn.

169

LOCATION.--Lat 44°05'09" long 91°50'34", in SEINES* sec.12, T.107 N., R.9 W., Winona County, at bridge on County 
Highway, 0.2 mi (0.3 km) above mouth, and 1.5 mi (2.4 km) southwest of Rollingstone.

DRAINAGE AREA.--5.16 mi 2 (13.36 km2 ).

PERIOD OF RECORD.--Annual maximums, water years 1959-70. October 1970 to current year.

GAGE.--Water-stage recorder and crest-stage gage. Nov. 6, 1958, to Oct. 20, 1966, crest-stage gage at present 
site and datum.

EXTREMES.--Current year: Maximum discharge, 364 £t 3 /s (10.3 m 3 /s) June 21 (gage-height, 13.93 ft or 4.246 m); 
maximum gage height, 14.72 ft (4.487 m) Mar. 28 (backwater from fallen tree); minimum discharge, 1.5 ft 3 /s 
0.04 m3 /s) Feb. 9, 10 (gage height, 9.64 ft or 2.938 m).

Period of record: Maximum discharge, 1,200 ft 3 /s (34.0 m 3 /s) June 26, 1959 (gage height, 17.28 ft or 
5.267 m); maximum gage height, 14.72 ft (4.487 m) Mar. 28, 1974 (backwater from fallen tree; minimum discharge 
observed, 0.12 ft 3 /s (0.003 m3 /s) Aug. 5, 1960.

REMARKS.--Records good except those for period of no gage-height record, which are fair.

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

OCT NQV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

I
2
3
H
9

*
T
6
9

to
It
12
11
14
1$

16
IT
ie19
20

21
22
23
24
2$

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR"

2.1
2.1
2.5
2.5
2.)

2.1
2.1
2.1
2.1
2.1

2.1
2.5
2.1
2,0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
.9
.9
.9

.9

.9
2.3
2.1
2.0
2.0 •• 

64.6
2.08
2.5
1.9
.40
.47

1973 TOTAL
1974 TOTAL

2.0
2.
2.
2.
2.

2.
2.
2.
2.
2.

2.1
2.f
2.1
.4
.4

.7

.6

.*
2.5
2.9

3.0
2.7
2.6
2.6
2.6

2.6
2.6
2.7
2.7
2.6

>•>••• 

73.0
2.43
3.4
2.0
.47
.53

1,219.37
1,119.00

2.3
2.7
2.6
2.6
2.6

2.3
2.3
2.3
2.3
2.2

2.
2.
2.
2.
2.

2.
2.
2.
2.
2.

2.
2.
2.
2.
2.3

2.3
2.2
2.2
2.1
2.1
2.1 

68.9
2.22
2.7
2.1
.43
.50

MEAN
MEAN

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.1
2.1

2.1
2.2
2.3
2.3
2.3

2.3
2.3
2.3
2.3
2.3

2.3
2.3
2.3
2.3
2.5
2.3

66.9
2.16
2.5
2.0
.42
.48

3.34
3.07

2.3
2.3
2.0
2.0
2.0

.8

.6

.7

.6

.7

.7

.8

.9

.9

.9

2.1
2.1
2.2
2.2
2.2

2.6
2.6
2.6
2.5
2.5

2.6
2.5
2.3

59.2
2.11
2.6
1.6
.41
.43

MAX 64
MAX 62

2.3
2.3
8.2
3.1
3.2

4.0
2.9
3.6
2.9
2.7

2.7
2.6
2.6
2.5
2.5

2.3
2.2
2.2
2.3
2.2

2.2
2.1
2.1
2.0
2.1

2.1
2.1

56
8 At O

7.0
6.4 

152.2
4.91

56
2.0
.95

1.10

MIN .as
MIN i.6

12
15
41
10
5.4

4.8
4.4
«.2
4.0
3.8

4.0
4,2
3.8
3.8
3.6

3.4
3.2
3.1
3.1
3.2

3.4
3.2
3.1
3.1
3.0

3.0
4.4
3.2
3.1
2 a."

172.4
5.75

41
2.9

1.11
1.24

CFSM .65
CFSM .60

£.7
2.8
2.9
2.8
2.8

2.8
2.9
2.9
2.9
2.9

4,0
3.0
4.0
4.0
3.2

3.2
3.1
3.2
3.1
3.1

3.8
3.2
3.1
3.0
3.0

3.0
3.0
3.0 
3.6
3.1
3.1 •

97.2
3.14
4.0
2.7
.61
.70

IN 8.79
IN 8.07

3.1
3.1
4.9
4.0
2.8

2.7
4.1
2.9

13
4.4

3.4
3.2
3.1
4.0
3.0

2.9
2.8
2.6
3.8

12

62
3.6
3.2
3.0
2.9

2.9
2.8
2.8
2 a
»o

2 U• 8

172.8
5.76

62
2.7
1.12
1.25

2.7
2.7
2.6
2.5
2.5

2.3
2.3
2.3
2.5
2.5

2.5
2.2
2.2
2.1
2.0

2,0
2.0
2.0
2.0
2.0

2.0
2.0
2.2
2.2
2.2

2.
2.
2.
2.
2.
2.

69.1
2.23
2.7
2.0
.43
.50

2.2 2.1
2.7 2.0
2.2 2.0
2.2 1.9
2.1 1.9

2.1 1,9
2.1 2.0
2.1 2.0
2.1 2.0
2.5 2.0

2.5 2.0
2.6 2.2
2.2 2.0
2.1 2.0
2.1 1.9

2.1 .6
2.1 .7
2.0 .6
1.9 .7
1.9 .7

2.3 .6
2.2 .6
2.1 .7
2.1 .7
2.1 .7

2.1 .7
2.1 .7
2.1 .9
2 1 M• 1 i w
2.1 .7
2.1

67.2 55.5
2.17 1.65
2.7 2.2
1.9 1.6
.42 .36
.48 .40

NOTE.--No gage-height record, Oct. 12 to Nov. 11.



170 MISSISSIPPI RIVER MAIN STEM

05378500 Mississippi River at Winona, Minn.

LOCATION.--Lat 44°03'20", long 91°38'15", in sec.23, T.107 N., R.7 W., Winona County, on right bank at Winona 
pumping station in Winona, 9.5 mi (15.3 km) upstream from Trempealeau River and at mile 725.7 (1,167.7 km) 
upstream from the Ohio River.

DRAINAGE AREA.--59,200 mi 2 (153,300 km 2 ), approximately.

PERIOD OF RECORD.--June 1928 to current year. Gage-height records collected in this vicinity since 1878 are 
contained in reports of Mississippi River Commission.

GAGE.--Water-stage recorder. Datum of gage is 639.64 ft (194.96 m) above mean sea level, datum of 1929.
June 10, 1928, to Apr. 15, 1931, nonrecording gage at site 800 ft (244) upstream. Prior to Oct. 1, 1929, at 
datum 0.20 ft (0.06 m) higher and Oct. ], 1929, to Apr. 15, 1931, at datum 0.12 ft (0.04 m) lower. Apr. 16, 
1931, to Nov. 12, 1934, nonrecording gage at present site and datum. Since Mar. 31, 1937, auxiliary water- 
stage recorder 2.7 mi (4.3 km) upstream at tailwater of navigation dam 5A.

AVERAGE DISCHARGE.--46 years, 26,120 ft 3 /s (739.7 m 3 /s), 5.99 in/yr (152 mm/yr).

EXTREMES.--Current year: Maximum discharge, 81.600 ft 3 /s (2,310 m 3 /s) June 16 (gage height, 10.57 ft or 
3.222 m); minimum daily, 12,100 ft 3 /s (343 m i /s) July 18; minimum gage height, 4.88 ft (1.487 m) July 6.

Period of record: Maximum discharge, 268,000 ft 3 /s (7,590 m j /s) Apr. 19, 1965 (gage height, 20.77 ft or 
6.331 m, from floodmark); minimum, 2,250 ft 3 /s (63.7 m j /s) Dec. 29, 1933 (gage height, -1.18 ft or -0.360 m); 
minimum gage height, -3.38 ft (-1.030 m) Aug. 31, 1934.

Flood of June 18, 1880, reached an elevation of 657.14 ft (200.30 m), according to Corps of Engineers 
(discharge not determined).

REMARKS.--Records good. Records of water-quality for the current year are published in Part 2 of this report. 
Some regulation by reservoirs, navigation dams, and powerplants at low and medium stages. Flood flow not 
materially affected by artificial storage.

REVISIONS.--WSP 700: Drainage area.

IN CUt*IC f-ttT P£« SfcCO'vU, wATtR YfcA» QCTOBEH 1973 TO StPT£«BfcR 1974

DAY QCI DEC JAN f-fcB MAR JUM JUL AUG SEP

1
2
i
4
5

6
7
6
4

10

11
12
13
14
15

16
17
18
1«»
20

21
M
23
24
25

26
27
28
29
30
51

TOTAL. 1
MEAN
MAX
*IN
CFSM
I".

CAL. YK
WT« YR

26,200
26,700
26,600
25,100
25,000

26,400
26, 100
23,600
21,500
22,300

23,700
29,700
36,200
38,700
02,800

US, 900
50,500
51,300
52,200
53,300

54,300
5<l,300
52,700
49,900
47,000

47,700
46,000
42,400
41,800
40,000
30,600 

,1«8,/"
3fl,35Q
54,300
21,500

,65
.75

i8,200
46,200
37,300
i4,?cO
.53,?00

32,500
31, 100
29,100
26,300
23,600

24,t>00
24,900
21,500
21,100
22,700

24,500
23,900
23,800
25,100
25,900

26,700
31,100
31,000
34,600
35,500

36,200
37,600
40,200
41,200
41,400

919,200
30,640
41,400
21, 100

,52
.58

1973 TOTAL 13,220
1974 TOTAL 11,863

41,400
40,400
38,700
37,000
3t>,900

34,900
30,600
27,300
20,400
i a , i o o

16,500
16,500
17,700
20,800
22,700

22,200
18,700
18,200
21,400
22,300

22,200
22,200
22,200
22,200
22,700

23,200
23,200
23,200
23,200 
22, 100
21,000 

770,100
24,640
41,400
16,500

.42

.48

,700
,000

20,500
19,100
18,900
18,50o
17.900

17,BO(i
1 7,eoo
17.600
17,500
17,500

17,600
17,700
17,000
16,200
15,400

15,700
16,600
17,800
18,500
18,200

18,900
19,200
19,300
19,300
19, 100

18,800
18,700
18,700
17,000
17,300
17,500 

558,000
18,000
20,500
15,400

• «
.35

MfcAN 36,220
MtAN 32,500

17,400
1fe,600
10,500
1 h , 6 0 0
16,50f'

16,500
16,400
16,400
16,400
16,40U

16,400
16,500
16,900
17,700
17,600

17,700
17,700
17,900
18,700
18,700

20,000
20,400
20,200
19,000
18,500

17,OOU
17,100
18,600

492,500
17,590
20,400
16,400

.30

.31

MAX
MAX

18,600
1«,800
23,400
20,600
28,900

30,100
34,400
36,800
38,800
39,400

39,400
39,700
39,100
38,300
38,100

37,900
36,700
34,600
35,000
35,200

33,700
30,300
25,200
22,800
25,200

26,600
26,500
26,900
290 90 0
31,200
29,700 

981,800
31,670
39,700
18,600

.54

.62

135,000
81,300

27,500
26.500
32.300
41,900
48, 100

49,700
48,300
46,100
48,600
51,100

52,100
52,400
5?, 700
54,800
57,600

62,600
69,200
73,600
74,300
73,900

74,700
75,800
76,100
74,100
71,900

71,400
70,100
68,000
65,800
62,600

1,755,8* 1
56,530
76.100
26,500

,99
1.10

HIN 11,400
MIKl 12,100

60,300 47,800
57,500 45,500
57,100 40,800
56,700 41,800
54,300 45,400

52,500 47,600
51,100 49,000
49,400 49,000
48,900 50,100
47,700 51,800

47,200 57,700
47,800 63,100
46,900 68,500
45,100 74,100
47,300 79,400

51,900 81,300
52,700 81,300
54,300 79,700
55,900 75,600
56,700 72,200

56,400 71,500
58,000 77,000
57*500 73,300
55,700 65,000
54,300 57,000

53,200 51,400
51,400 49,000
49,800 45,100
48,100 43,400
48,100 42,700

,028.1" 1,777,3*
52,330 59,240
60,300 01,300
45,100 40,800

,68 1.00
1.02 1.12

CFSM ,61 IN
CFSM ,55 IN

37,300
31,700
31,800
34,300
30,300

21,800
21,900
21,900
24,300
28,200

27,600
24,700
25,500
25,200
20,200

17,300
15.300
12,100
12,500
15,900

17,700
18,900
18,800
17,800
18,700

21,700
21,300
20,000
23.800
22,900
18,600

700,000
22,580
37,300
12,100

,36
,44

6.31
7.45

16,400
16,600
16,000
18,900
21,900

22,900
23,000
24,100
26,200
25,200

24,300
22,900
22,200
21,700
20,200

19,900
19,500
19,500
19,300
20,900

22,900
22,500
21,200
19,900
20,700

16,600
14,000
14,100
16,100
16,400
16,500

624,500
20,150
26,200
14,000

.34

.39

U,100
14,500
1«,700
15,100
14,100

15,100
13,500
15,500
20,600
17,600

15,400
17,400
16,800
19,200
19,400

20,200
16,200
17,000
15,400
13,300

13,000
13,700
13,700
12,200
15,200

16,100
15,100
14,400
14,300
14,200

473,000
15,770
20,600
12,200

.27
,30

M Expressed in thousands.



ROOT RIVER BASIN 

05384000 Root River near Lanesboro, Minn.

171

LOCATION.--Lat 43°44'58", long 91°S8'43", in sec.l, T.103 N. , R.10 W. , Fillmore County, on left bank 0.5 mi
(0.8 km) upstream from highway bridge, 1.2 mi (1.9 km) upstream from South Branch, and 2.5 mi (4.0 km) north 
east of Lanesboro.

DRAINAGE AREA.--615 mi 2 (1,593 km2 ).

PERIOD OF RECORD. --February to November 1910, February 1911 to September 1914, July 1915 to September 1917. 
August 1940 to current year. Published as North Branch Root Piver near Lanesboro, 1910-17.

GAGE. --Water-stage recorder. Datum of gage is 791.32 ft (241.19 m) above mean sea level, datum of 1929. Prior 
to Oct. 1, 1917, nonrecording gage at site 0.5 mi (0.8 km) downstream at datum about 1.5 ft (0.5 m) higher.

AVERAGE DISCHARGE. --39 years (1911-14, 1915-17, 1940-74, 336 ft 3 /s (9.52 m 3 /s) , 7.42 in/yr (188 mm/yr) .

EXTREMES. --Current year: Maximum discharge, 17,500 ft 3 /s (496 m 3 /s) June 21 (14.53 ft or 4.429 m) ; minimum, 
185 ft'/s (5.24 m 3 /s) Feb. 1 (gage height, 1.23 ft or 0.375 m) .

Period of record: Maximum discharge, 22,100 ft 3 /s (626 m 3 /s) Mar. 29, 1962 (gage height, 16.11 ft or 
4.910 m) ; maximum gage height, 17.83 ft (5.435 m) Mar. 1, 1965 (from floodmark, backwater from ice); minimum 
discharge, 29 ft 3 /s (0.821 m 3 /s) Aug. 27, 1949 (gage height, 1.08 ft or 0.329 m) ; minimum gage height, 
0.80 ft (0.244 m) Dec. 15, 1967.

REMARKS. --Records good except those for winter period, which are fair. Diurnal fluctuation at times during 
medium and low flow caused by powerplant above station.

REVISIONS (WATER YEARS) .- -WSP 355: 1912. WSP 1308: 1911(M).

I* CUBIC f-'ttT PE* SECOND, *ATE« YEAR QCTOSfc* 1975 TO SEPTfcMBEH 1974

DAY OCT NQV UfeC APR MAY JUl AU6

1
2
5
4
5

6
7
8
9

10

11
12
15
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MtAM
MAX
HIM
CFSM
IN.

CAL YR
*TR YR

DATE
10-5
11-21
3-7

2,000
1,090

836
1,590
3,130

1,300
915
791
719
661

665
1,290
1,470

860
701

612
568
536
516
492

476
456
444
436
424

409
402
402 
420
420
409 

25,460
821

3,130
402
1.34
1.54

398 600
383 572
373 560
359 640
345 488

335 «09
335 341
332 362
315 387
306 341

348 356
341 335
341 535
348 335
428 535

760 335
609 335
604 335
524 335
508 335

1,860 335
2,690 340
1,300 345

951 350
650 350

809 355
773 355
786 355
751 340
656 325

...... 515

19,938 11,718 8
665 378

2,690 600
306 315

1.08 .61
1.21 .71

1973 TOTAL 290,188 nEAN 79b
1974 TOTAL 246,371 «EAN 675

TIME

0315
2300
1600

PEAK DISCHARGE (BASE

G. H. DISCHARGE

7.46 3,870
7.54 3,930
8.36 4,630

305
295
290
235
280

275
270
270
265
265

260
260
260
260
260

260
260
260
260
260

260
260
260
255
255

250
250
245 
240
230
220 

,125
262
305
220
."5
.49

MAX
MAX

, 3,500

DATE
4-4
6-10
6-21

165
205
220
250
240

240
240
240

240
245

250
255
255
255
255

255
255
255
252
255

260
260
260
265
265

265
265
265

6,932
246
265
185
.40
.42

8,470
11,800

FT J /S )

TIME

1545
0230
1015

265
270
560

2,330
2,400

3,3«0
4,310
2,620
2,090
1,920

1,490
1,220
1,220
1,270
1,020

870
769
710
692
640

600
540
480
450
470

530
520
910

1,070
1,040
1,460 

38,056
1,226
4,310

265
2.00
2.30

*!N 266
MlN 185

G. H.

12.56
8.27

14.53

2,220
2,540
3,010
H, 05U
2,980

1,830
1,460
1,300
1,110

978

925
945

l,uOO
1,470
1,250

995
832
755
t>97
674

692
701
674
616
580

556
544
540
520 
500

41,564
1,579
6,050

500
2.24
2.50

CFSM 1
CFS« 1

DISCHARGE

11,900
4,550

17,500

480
468
492
460
460

U44
452
544
536
526

683
860
632

1,010
1,640

1,140
690
782
715
692

663
1,160
1,160

640
728

665
616
592
576
656
536

22,240
717

1,640
444
1.17
1.55

.29 IN
,10 IN

506
500
508
710

1,010

697
647
668

1,600
4,300

2,440
1,560
1,070

920
618

755
710
670
860
782

11,600
3,550
1,610
1,260
1,030

680
1,040

719
j. J.K661?
620

44,947
1,496

11,600
500

2,44
2.72

17.55
14.90

580
560
532
508
464

464
446
432
416
432

460
432
416
394
376

366
359
359
355
348

541
573
341
338
335

341
325
315 
306
300
293 

12,329
396
580
293
.65
.75

293
328
352
532
309

293
264
278
275
281

296
281
272
267
261

258
255
252
250
247

258
402
284
264
252

250
247
242 
239
236
239 

8,577
277
402
236
.45
.52

256
233
228
226
225

225
225
225
223
223

223
236
242
233
225

220
220
214
214
211

209
206
213
220
221

219
215
220 
252
219

6,665
223
242
208
.56
.40



172 ROOT RIVER BASIN 

05384500 Rush Creek near Rushford, Minn.

LOCATION.--Lat 43°50'00", long 91°46'40", on line between sees. 3 and 10, T.104 N., R.8 W., Fillmore County, on 
downstream side near center of span of highway bridge, 1.5 mi (2.4 km) northwest of Rushford and 3 mi (5 km) 
upstream from mouth.

DRAINAGE AREA.--129 mi 2 (334 km2 ).

PERIOD OF RECORD.--August 1942 to current year.

GAGE.--Nonrecording gage read twice daily and crest-stage gage. Datum of gage is 734.56 ft (223.89 m) above 
mean sea level, datum of 1929. Prior to June 14, 1950, water-stage recorder at site 100 ft (30 m) upstream; 
at datum 5 ft (1.52 m) higher, Aug. 5, 1942, to Oct. 27, 1945; at datum 3 ft (0.91 m) higher, Oct. 28, 1945, 
to Aug. 3, 1949; at present datum, Aug. 4, 1949, to June 13, 1950.

AVERAGE DISCHARGE.--32 years, 54.1 ft 3 /s (1.532 m 3 /s), 5.70 in/yr (145 mm/yr).

EXTREMES.--Current year: Maximum discharge, 4,400 ft 3 /s (125 m 3 /s) June 21 (gage height, 8.30 ft or 2.530 m); 
minimum daily, 51 ft 3 /s (1.44 m 3 /s) Jan. 5; minimum gage height, 1.00 ft (0.305 m) Feb. 17.

Period of record: Maximum discharge, 11,600 ft 3 /s (329 mVs) Mar. 26, 1950 (gage height 13.54 ft or 
4.127 m, from floodmark); from rating curve extended above 1,400 ft 3 /s (39.6 m 3 /s) on basis of contracted- 
opening measurements at gage heights 11.0 ft (3.4 m) and 13.5 *-'t (4.1 m); minimum, 17 ft 3 /s (0.48 m 3 /s) 
May 22, 1959; minimum gage height, 0.93 ft (0.283 m) June 16, 17, 18, 1965.

Flood of June 28, 29, 1942, reached a discharge of 11,000 ft 3 /s (312 m 3 /s) (by slope-area measurement of 
peak flow).

REMARKS.--Records fair.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATFR YEAR OCTOBER 1973 T3 SEPTEMBER 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
MTR YR

75
71
70
72
68

68
67
67
67
67

67
71
67
67
67

67
67
67
67
67

67
67
67
66
66

64
64
68
69
68
64

2,096
67.6

75
64
.52
.60

1973 TOTAL
1974 TOTAL

64
64
63
63
64

64
63
63
62
62

62
62
63
64
74

67
64
64
63
68

69
67
64
67
67

64
66
62
62 
63

1,934
64.5

74
62
.50
.56

27,348
28,146

62
62
62
62
61

60
59
58
58
56

52
55
54
54
54

54
54
54
54
54

54
55
56
57
58

58
57
57
53 
52
52 

1,748
56.4

62
52

.44

.50

MEAN
MEAN

52
52
52
52
51

52
52
52
52
52

53
54
56
60
59

60
60
60
60
60

60
60
60
59
59

60
60
60
59
60
62 

1,760
56.8

62
51
.44
.51

74.9 MAX
77.1 MAX

58
60
60
60
60

60
60
60
60
60

60
60
60
60
61

60
58
60
58
60

62
58
58
58
58

58
59
59

1,665
59.5

62
58
.46
.48

1,060
2,020

60
62
275
154
95

112
116
89
85
78

78
75
72
72
72

70
68
68
68
68

68
67
66
66
65

64
67

244
113
134
156 

2,947
95.1
275
63

.74

.85

MIN 37
MIN 51

258
127
264
230
96

88
82
76
74
74

74
74
74
74
71

68
68
68
66
67

75
68
70
68
68

68
69
58
A ao o 
67

2,762
92.1
264
66

.71

.80

CFSM .58
CFS1 .60

68
67
66
64
64

66
67
69
66
66

90
75
75
78
80

75
72
72
70
70

93
86
74
70
70

71
71
71
71 
72
72

2,241
72.3

93
64

.56

.65

IN 7.89
IN 8.12

69
69
71
75
73

72
78
75

164
83

70
67
64
63
62

62
62
62
62

300

2,029
257
128
106
97

92
88
87
Of
O f 
R?O£

4,744
158

2,020
62

1.22
1.37

82
80
79
78
76

76
73
71
71
72

71
69
68
68
66

66
68
69
69
68

68
76
65
67
65

64
62
62
62 
62
62

2,155
69.5

82
62

.54

.62

61
66
64
62
61

61
61
60
61
66

66
62
62
62
61

61
60
60
61
61

235
159
65
64
64

64
62
62
62
61
61

2,198
70.9
235
60
.55
.63

61
62
62
62
62

62
64
64
64
64

64
64
66
64
64

62
62
62
62
62

62
62
64
66
64

62
62
66
66 
63

1,896
63.2

66
61

.49

.55
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05385000 Root River near Houston, Minn.

LOCATION.--Lat 43°46'05", long 91°35'11", in sec.32, T.104 N., R.6 W., Houston County, on right bank 1 mi 
(1.6 km) west of Houston and 2.5 mi (4.0 km) upstream from South Fork.

DRAINAGE AREA.--1,270 mi 2 (3,290 km 2 ), approximately.

PERIOD OF RECORD.--May 1909 to September 1917, May to November 1929, March 1930 to current year. Monthly dis 
charge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 671.86 ft (204.78 m) above mean sea level, datum of 1929. May 28, 
1909, to Sept. 30, 1917, nonrecording gage at site 1.5 mi (2.4 km) downstream at different datum. May 4, 
1929, to Sept. 27, 1933, nonrecording gage at present site and datum.

AVERAGE DISCHARGE. -52 years (1909-17, 1930-74), 664 ft 3 /s (18.8 m 3 /s), 7.10 in/yr (180 mm/yr).

EXTREMES.--Current year: Maximum discharge, 19,800 ft 3 /s (561 m 3 /s) June 22 (gage height, 12.72 ft or 3.877 m); 
minimum, 555 ft 3 /s (15,.7 m 3 /s) Sept. 18, 21-23 (gage height, 1.94 ft or 0.591 m); minimum gage height, 1.90 ft 
(0.579 m) Feb. 2, Mar. 2.

Period of record: Maximum discharge, 37,000 ft 3 /s (1,050 m 3 /s) Apr. 1, 1952 (gage height, 13.90 ft or 
4.237 m); maximum gage height, 18.32 ft (5.584 m) Mar. 2, 1965 (backwater from ice); minimum discharge, 
65 ft 3 /s (1.84 m 3 /s) Dec. 26, 1933, Feb. 25, 1935.

REMARKS.--Records good except those for winter periods, which are fair. Slight diurnal fluctuation at low flows 
caused by powerplants above station. Water-quality records for the current year are published in Part 2 of 
this report.

REVISIONS (WATER YEARS).--WSP 895: Drainage area. WSP 1508: 1911-12. WSP 1628: 1948(P).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY OCT KOV DEC JAN FEB MAR APK MAY JUN JUL. AUG SEP

1
z
3
4
5

6
7
e
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
MIN
CF8M
IN.

CAL YK
*TR YR

DATE
10-1
3-8
4-5

4,060
2,150
1,590
1,850
4,160

2,690
1,650
1,570
1,420
1,330

1,260
1,390
2,100
1,650
1,330

1,180
1,090
1,030

V88
958

929
918
907
891
874

658
845
855 
835
845
ft 2 ft M

620 1,060
620 1,010
805 968
775 982
760 969

745 880
765 810
745 790
750 840
730 820

745 725
775 810
770 820
770 620
863 810

924 775
1,230 800
1,130 600
1,000 800

964 800

1,090 810
3,610 820
2,450 830
1,710 840
1,480 640

1>390 840
1,330 840
1,270 830 
1,250 820
1,150 810

45,423 33,636 26,180
1,465
4,160

820
1.15
1.33

1973 TOTAL
1974 TOTAL

TIME G.

0315 7
0145 8
0830 10

1,121 845
3,610 1,060

730 725
.86 .67
.99 .77

513,179 MEAN
477,979 MEAN

PEAK DISCHARGE

H. DISCHARGE

•31 5,450
.18 6,540
.11 10,500

790
780
770
760
750

740
730
720
710
700

690
680
670
670
670

665
665
665
670
680

680
680
685
690
690

695
700
700 
700
700 
700

21,795
703
790
665
.55
.64

1,406
1,310

(BASE, 5,

DATE
6-10
6-22

670
700
700
695
680

660
660
680
675
675

675
675
675
675
675

675
675
675
675
675

675
675
675
670
670

680
700
695

19,025
679
700
670
.53
.56

MAX 10,600
MAX 14,900

000 FT 3 /S)

TIME

2015
0700

670
670

1,090
3,420
3,460

4,050
5,950
5,040
3,450
3,040

2,720
2,230
1,960
2,100
1,660

1,650
1,500
1,390
1,320
1,260

1,190
1,140
1,060

946
929

1,020
1,000
1,320
1,830
2,170
1,830 

63,305
2,042
5,950

670
1.61
1.85

MIN
MIN

G. H.

8 .29
12.72

2,770
3,360
3,380
7,140
8,090

3,720
2,920
2,530
2,260
2,030

1,890
1,820
1,890
2,470
2,190

2,000
1,690
1,550
1,440
1,390

1,390
1,390
1,370
1,300
1,230

1,210
1,190
1,190
1,150
1,100

69,050
2,302
8,090
1,100
1.81
2.02

440 CFSM
564 CFSM

DISCHARGE

6,690
19,800

1,040
1,020
1,030
1,010

990

962
962

1,060
1,060
1,030

1,170
1,410
1,480
1,550
2,150

1,980
1,670
1,4BO
1,390
1,350

1,390
1,850
2,250
1,700
1,460

1,340
1,310
1,260
1,240
1,160
1,160 

41,934
1,353
2,250

962
1.07
1.23

1.11 IN
1.03 IN

1,130
1,070
1,110
1,140
1,390

1,440
1,300
1,300
2,000
5,420

5,210
3,070
2,410
2,070
1,860

1,700
1,600
1,500
1,540
1,800

11,000
14,900
4,370
2,960
2,310

1,990
1,810
1,660
1,560
1,470

84,090
2,803
14,900
1,070
2.21
2.46

15.03
14.00

1,400
1,340
1,260
1,230
1,200

1,170
1,140
1,110
1,060
1,050

1,100
1,040
1,010

986
952

929
913
902
896
885

869
940
924
869
863

874
869
852
842
825
820 

31,142
1,005
1,400

820
.79
.91

810
836
847
820
800

785
760
750
745
765

805
775
760
745
725

720
715
710
715
715

924
1,350
913
790
750

730
715
690
675
665
660 

24,165
780

1,350
660
.61
.71

650
640
630
617
oil

606
621
610
627
619

616
631
641
630
615

606
601
587
587
580

570
564
565
585
579

575
578
617
i. t QO D*f
613

18,234
608
659
564
.48
.53
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05385500 South Fork Root River near Houston, Minn.

174

LOCATION.--Lat 43°44'19", long 91 0 33'50", in NE^SWJj sec.9, T.103 N., R.6 W., Houston County, on left bank 50 ft 
(15 m) downstream from bridge on State Highway 76, 0.5 mi (0.8 km) upstream from Badger Creek and 1.5 mi 
(2.4 km) south of Houston.

DRAINAGE AREA.--275 mi 2 (712 km 2 ).

PERIOD OF RECORD.--January 1953 to current year.

GAGE.--Water-stage recorder. Datum of gage is 680.41 ft (207.39 m) above mean sea level, datum of 1929.

EXTREMES.--Current year: Maximum discharge, 11,000 ft 3 /s (312 m 3 /s) June 21 (gage height, 13.81 ft or 4.209 m); 
minimum daily 124 ft 3 /s (3.51 m3 /s) Feb. 24, 25; minimum gage height, 1.92 ft (0.585 m) Sept. 18, 20-23.

Period of record: Maximum discharge, 11,000 ft 3 /s (312 m 3 /s) June 21, 1974 (gage height, 13.81 ft or 
4.209 m); minimum discharge, 11 ft 3 /s (0.31 m 3 /s) Nov. 28, 1961 (gage height, 1.47 ft or 0.448 m) ; minimum 
gage height, 0.85 ft (0.259 m) Aug. 17, 1967.

Flood of Mar. 26, 1950, reached a stage of 12.81 ft (3.904 m) , from floodmark.

REMARKS.--Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 1388: 1953. WSP 1914: 1956(M), 1959(P) , 1960.

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUS SEP

I
2
3
a
5

6
7
6
9

10

11
li
11
14
15

16
17
18
IV
20

21
22
23
24
25

26
27
28
29
10 
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAl YR
WTR YR

140
134
129
360
204

1*1
156
153
151
151

156
196
163
153
150

147
145
146
i«6
145

104
145
145
145
146

145
1«5
149
ist
191

4,912 a
ISO
360
129
,«7
.66

1973 TOTAU
1974 TOTAI.

151
149
148
148
150

151
153
156
157
156

156
157
157
156
170

170
161
156
156
161

179
173
164
166
166

164
165
162
160
159

,761
159
179
146
.56
.65

76,364
74,530

156
156
161
156
154

153
136
136
142
140

153
156
159
155
154

154
154
154
154
154

154
154
154
154
154

154
152
147 
143
143
143 

4,705
152
161
136
.55
.64

MEAN
MEAN

143
143
143
143
143

142
142
142
142
142

141
141
141
141
141

140
140
140
140
140

140
136
136
137
136

136
135
134 
134
134
133

4,325
140
141
133
.51
,59

215 MAX
204 MAX

133
133
133
133
133

133
133
133
133
133

133
132
132
130
129

127
125
130
140
134

136
130
126
124
124

125
130
126

••••••

3,665
131
140
124
.48
.50

1,310
5,830

127
133
342

1*010
393

460
435
326
295
293

264
251
234
223
219

211
201
199
197
190

166
176
163
153
164

166
175
174
< a<5183
366
260 

0,197
264

1,010
127
.96

1.11

MIN tie
MIN 124

333
299
289
467
319

284
272
254
242
233

229
233
230
230
241

226
222
220
217
219

229
220
200
19fl
193

192
194
196 
193
166

••»**• 

7,256
242
467
166
.00
.98

CF6M ,78
CF8M .74

178
178
181
175
170

167
167

- 163
178
174

311
266
227
254
2S1

242
244
230
226
223

223
323
2(11
220
213

210
206
204 
204
200 
196

6,667
21S
323
167
.76
.90

IN 10
IN 10

189
186
169
201
182

183
191
198
374
414

275
2S1
239
232
222

212
207
207
211
213

5,830 .
893
495
398
346

312
287
271 
259
250

13,917
464

5,830
162

1.69
1.66

.60

.08

239
234
229
221
212

200
203
200
198
204

211
196
193
167
160

177
175
175
175
168

167
204
192
175
191

203
174
166 
163
161
159

5,944
192
239
159
.70
.80

158
165
177
172
160

157
156
154
153
174

309
209
177
170
166

166
166
164
162
161

175
202
167
162
160

160
161
159
« Q4t ISO
157
161 

5,300
171
309
153
.62
.72

159
157
155
155
155

155
159
160
160
160

161
166
166
163
162

161
162
162
161
160

159
159
166
173
166

163
162
166 
179
167

4*861
162
179
155
.59
.66

PEAK DISCHARGE (BASE, 900 FT 3 /S).--Mar. 4 (0515) 1,620 ft 3 /s or 45.9 m3 /s (10.22 ft or 3.115 m) 
11,000 ft 3 /s or 312 m 3 /s (13.81 ft or 4.209 m).

June 21 (0945)



IOWA RIVER BASIN 175 

05457000 Cedar River near Austin, Minn.

LOCATION.--Lat 43°38'10", long 92°58'20", in NESsSEJs sec.15, T.102 N. , R.18 W. , Freeborn County, on left bank 
200 ft (61 m) upstream from abandoned powerhouse, 500 ft (152 m) downstream from highway bridge, 1.1 mi 
(1.8 km) downstream from Turtle Creek, and 1.1 mi (1.8 km) south of Austin.

DRAINAGE AREA.--425 mi 2 (1,100 km 2 ).

PERIOD OF RECORD.--May 1909 to September 1914, October 1944 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,162.10 ft (354.21 m) above mean sea level, datum of 1929. May 
1909 to April 1912, nonrecording gage in tailwater of powerplant 200 ft (61 m) downstream at datum 3.1 ft 
(0.94 m) lower. May 1912 to September 1914, nonrecording gage on highway bridge 500 ft (152 m) downstream 
at datum 1.1 ft (0.34 m) lower.

AVERAGE DISCHARGE.--35 years, 188 ft 3 /s (5.32 m 3 /s), 6.01 in/yr (153 mm/yr).

EXTREMES.--Current year: Maximum discharge, 5,740 ft 3 /s (163 m 3 /s) Apr. 4 (gage height, 12.89 ft or 3.929 m); 
minimum, 54 ft 3 /s (1.53 m3 /s) Sept. 22 (gage height, 2.32 ft or 0.707 m).

Period of record: Maximum discharge, 9,530 ft 3 /s (270 m 3 /s) Mar. 29, 1962 (gage height, 17.18 ft or 
5.236 m); maximum gage height 18.87 ft (5.752 m) Mar. 1, 1965 (from floodmark, backwater from ice); no flow 
for several days in 1911.

REMARKS.--Records good except those for winter periods, which are fair,
year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1145: 1945, 1948.

Water-quality data for the current

DAY OCT

DISCHARGE, IN CUBIC FttT PER SECOND, MATER YEAR OCTOBER 1973 TO StPTEMbbK 1974 

NOV DEC JAN FEB MAR APR MAY JUN JUl AUC SfcP

1
2
3
a
s
6
7
8
9

10

11
12
13
H
19

16
17
18
19
20

21
22
23
2a
25

26
27
28 
29
30
31

TOTAU
MEAN
MAX
MIN
CFSM
IN.

CAU YR
WTR YR

1,900
1,030

946
3,330
2,500

1,120
811
699
623
655

1*060
3,470
1,700

950
711

567 1
504
455
415
376

349 2
331 1
320
302
286

271
258
262
?SBC9O

252
34lJk •_£«f D ***

27,399 16
664

3,470 2
246

2.08
2.40

1973 TOTAL
1974 TOTAL

237 353
229 334
215 300
207 280
201 252

192 232
192 230
190 230
162 230
176 225

176 225
173 220
178 220
190 215
539 207

,320 204
660 204
559 204
439 196
624 187

,200 187
,910 164
962 181
726 184
659 192

604 207
647 207
647 201
504 164
411 164
»—— 175

,371 6,836
546 221
,200 353
162 175

1.28 .52
1.43 .60

191,241 MEAN
143,971 MEAN

PEAK DISCHARGE

DATE
10-4
10-12
11-16
11-21

TIME G.
2145 10.
1000 10.
1415 5.
1945 8.

H. DISCHARGE
53 4,140
22 3,960
93 1,440
41 2,700

165
160
155
ISO
156

140
135
1«5
H2
140

140
120
120
134
137

140
145
145
145
146

153
156
151
151
151

151
145
142
t /IOJ*JO

146
129

4,467
145
165
120
.34
.39

524 MAX
394 MAX

140
134
127
120
124

119
114
114
109
107

107
111
111
109
109

107
107
115
lie
120

122
122
122
125
125

130
136
146

3,354
120
146
107
.26
.29

6,760
4,930

124
146
724

2,220
2,110

2,410
2,190
1,540
1,680
1,420

950
1,130
1,160

919
659

527
415
400
357
357

312
295
215
243
249

266
249
275 
471
667
QfiCVO3

25,669
829

2,410
124

1.95
2.25

MIN 76
MIN 56

1,360
1,640
1,620
4,930
1,660

1,110
B80
761
615
549

526
666

1,240
1,160

760

572
463
396
345
316

334
334
296
260
240

230
226
222 
215
199

24,771
826

4,930
199

1.94
2.17

CF6M 1.23
CF6M .93

167
190
219
196
163

171
162
216
231
245

503
690
649

1,110
937

600
451
378
336
310

306
339
325
271
242

232
221
221 
219
206
209

10,779
348

1,110
171
.82
.94

IN 16
IN 12

196
164
234
567
807

559
421
356
650

2,330

I,b90
750
510
412
347

296
274
257
250
304

664
796
421
292
252

229
211
197
164
176

14,940
496

2,330
176

1.17
1.31

.74

.60

165
159
155
149
140

132
124
122
121
163

150
160
146
131
123

117
109
111
221
169

127
lie
123
134
123

114
102
96 
93
90
a aOB

4,077
132
221
66

.31
,36

68
120
127
120
112

100
94
91
69
112

209
167
126
107
94

93
87
63
62
79

125
171
127
97
66

66
9Q
62 
78
77
76

3,277
106
209
76

.25

.29

72
70
69
66
66

69
70
67
67
66

67
67
76
70
66

64
65
63
63
61

60
56
61
65
65

63
64
65 
61
63

1,991
66.4

67
56
.16
.17

(BASE, 1.400 FT 3 /S)

DATE
3-6
4-4
4-13
6-10

TIME
0515
0730
2115
1730

G. H.
8.11

12.89
5.90
8.47

DISCHARGE
2,520
5,740
1 ,420
2,730
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05476000 Des Moines River at Jackson, Minn.

T.102 N., R.35 W., Jackson County, on right bank inCATION.--Lat 43°37'10", long 94°59'10", in SI 
storage room of city powerplant in Jackson.

DRAINAGE AREA.--1,220 mi 2 (3,160 km2 ), approximately.

PERIOD OF RECORD.--May 1909 to December 1913, August 1930 to current year (winter record incomplete prior to 
1936). Published as Des Moines River near Jackson, 1930-35, as West Fork Des Moines River near Jackson, 
1936-44, and as West Fork Des Moines River at Jackson, 1945-69.

GAGE.--Water-stage recorder. Datum of gage is 1,287.75 ft (392.51 m) above mean sea level, datum of 1929.
May 31, 1909, to Dec. 20, 1913, nonrecording gage at site 0.6 mi (1.0 km) downstream at datum 0.99 ft (0.30) 
lower. Aug. 22, 1930, to Sept. 30, 1944, nonrecording gage at site 7 mi (11 km) upstream at datum 17.10 ft 
(5.21 m) higher. Oct. 1, 1944, to Oct. 26, 1949, nonrecording gage at site 600 ft (183 m) upstream at datum 
10.64 ft (3.24 m) higher. Oct. 27, 1949 to Dec. 15, 1965, water-stage recorder 200 ft (61 m) downstream at 
same datum.

AVERAGE DISCHARGE.--39 years (1935-74), 279 ft 3 /s (7.90 m 3 /s), 3.11 in/yr (79 mm/yr).

EXTREMES.--Current year: Maximum discharge, 924 ft 3 /s (26.2 m 3 /s) June 7 (gage height, 6.74 ft or 2.054 m); 
minimum, 2.7 ft 3 /s (0.076 m3 /s) Sept. 30 (gage height, 3.01 ft or 0.917 m).

Period of record: Maximum discharge, 15,700 ft ? /s (445 m 3 /s) Apr. 11, 1969 (gage height, 19.45 ft or 
5.928 m); no flow at times.

REMARKS.--Records good except those for winter periods, which are fair. Regulation at times by Yankton, Long, 
Shetek, and Heron Lakes. Records of water-quality data for the current year are published in Part 2 of this 
report.

REVISIONS (WATER YEARS).--WSP 1115: 1942. WSP 1175: Drainage area. WSP 1238: 1950. WSP 1308: 1938(M).

DISCHARGE, IN CUBIC FEET PER SECOND, WATIR YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

I
2
3
4
5

t
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,

CAL YR
W7R YR

OCT

129
91
70
60
52

46
44
43
46
54

59
67
70
67
61

S7
54
51
50
52

51
52
52
51
52

52
54
52
nil*f O

46
47 

1*780
57.4
129
43
.05
.05

NOV DEC

46 157
45 143
45 140
45 100
43 90

40 80
40 150
45 130
35 120
40 110

51 105
60 100
64 102
70 106
76 104

77 lOi
77 102
67 101
66 101

186 101

283 101
360 101
317 100
253 100
222 100

208 100
197 100
188 99 
175 98
1 7& OR
I/O TC

3,599 3,336
120 106
360 157
35 80
.10 ,09
.11 .10

1973 TOTAL 91,640,7 MEAN
1974 TOTAL 54,186,6 MEAN

JAN

85
80
75
70
65

62
58
55
52
50

47
45
43
42
42

42
42
42
41
40

39
39
39
39
39

40
41
42 
43
43 •
43

1,525
49.2

85
39
.04
,05

251 MAX
148 MAX

PEAK DISCHARGE (BASE, 500

DATE
4-14
6-7

TIME

0300
2015

G. H. DISCHARGE

6.55 867
6.74 924

DATE
6-9

FEB

42
41
41
40
40

39
39
39
39
39

40
52
80
72
66

60
70

110
160
180

190
170
150
146
146

145
145
160

2*543
90.8
190
39
.07
.06

1*530
837

FT 3 /S)

TIME

1900

MAR

160
200
220
250
266

286
308
310
300
305

275
270
255
230
225

205
160
150
150
146

120
100
84
96
135

145
148
151 
153
159
159 

6,147
198
310
84
.16
.19

MIN 3.4
MIN 4.0

G. H.

6.66

APR

160
173
180
165
131

165
264
311
332
329

355
512
777
637
708

624
579
540
U86
483

480
456
407
366
374

363
349
343 
324

11.891
396
837
131
.32
.36

CFSM ,21
CFSM ,j2

DISCHARGE

900

MAY

281
271
266
245
243

221
217
223
231
234

274
284
276
272
311

316
290
304
314

358

360
366
357
340
328

331
332
330

316
331

9,172
296
366
217
.24
.28

IN 2
IN 1

JUN

329
319
309
296
274

312
427
437
536
636

586
55B
533
499
456

408
369
353
342
326

306
267
262
249
239

221
205
189 
176
163

10,604
353
636
163
.29
.32

.79

.65

JUL

148
120
174
131
121

116
110
103
98
98

90
92
88
79
73

68
66
64
61
67

60
56
52
50
47

44
40
38 
37
35
34

2,460
79.4
174
34

.07

.06

AUG

33
39
43
39
35

31
30
30
32
33

33
32
30
26
24

23
26
25
26
24

53
36
28
23
19

19
19
15 
12
9.4
8 Qt ™

658,3
27.7

53
6.9
.02
.03

SEP

6.3
8.9
7.1
6.6
6.2

6.7
6,7
6.8
6.2
5.6

6.2
15
15
13
10

9.S
9.6
8.9

11
9.6

10
11
11
11
10

11
11
8.9 
8.5
4.0

273.3
9.11

15
4.0
.008
.008
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As the number of streams on which streamfloW information is likely to be desired far exceeds the number of 
stream-gaging stations feasible to operate at one time, the Geological Survey collects limited streamflow data 
at sites other than stream-gaging stations. When limited streamflow data are collected on a systematic basis 
over a period of years for use in hydrologic analyses, the site at which the data are collected is called a 
partial-record station. Data collected at these partial-record stations are usable in low-flow or flood-flow 
analyses, depending on the type of data collected. In addition, discharge measurements are made at other sites 
not Included in the partial-record program. These measurements are generally made in times of drought or flood 
to give better areal coverage to those events. Those measurements and others collected for some special reason 
are called measurements at miscellaneous sites.

Records collected at partial-record stations are presented in two tables. The first is a table of dis 
charge measurements at low-flow partial-record stations and the second is a table of annual maximum stage and 
discharge at crest-stage stations. Discharge measurements made at miscellaneous sites for both low flow and 
high flow are given in a third table.

Low-flow partial-record stations

Measurements of streamflow in the area covered by this report made at low-flow partial-record stations are 
given In the following table. Most of these measurements were made during periods of base flow when streamflow 
Is primarily from ground-water storage. These measurements, when correlated with the simultaneous discharge of 
a nearby stream when continuous records are available, will give a picture of the low-flow potentiality of the 
stream. The column headed "Period of record" shows the water years in which measurements were made at the same, 
or practically the same, site.

Discharge measurements made at low-flow partial-record stations during water year 1974

Station 
No.

Station name

04010850 Brule River near 
Grand Marais, 
Minn.

04010900 South Brule River 
near Grand 
Marais, Minn.

04011000 Brule River near 
Hovland, Minn.

04011500 Devil Track River 
near Grand 
Marais, Minn.

04012000

*04012500

Cascade River 
near Grand 
Marais, Minn.

Poplar River at 
Lutsen, Minn.

04012600 Temperance River 
near Tofte, 
Minn.

04012700

04013300

Temperance River 
near Schroeder, 
Minn.

Manitou River 
near Little 
Marais, Minn.

Location
Drainage Period

area of
(sq mi) record

Streams tributary to Lake Superior

Lat 47°55'57", long 90°l8'37", In SEftjSWi; 
sec.15, T.63 N., R.I E., Cook County, 
at bridge on National Forest Develop 
ment Road 309, 0.5 mile upstream from 
South Brule River, and 13 miles north 
of Grand Marais.

Lat 47°55'34", long 90°l8'22", in SWINE'S 
sec.22, T.63 N., R.I E., Cook County, 
at bridge on County Highway 12 (Gun- 
flint Trail), 0.1 mile upstream from 
mouth, and 12 miles north of Grand 
Marais.

Lat 47°49 I 06", long 90°03'04", in SE^SWu 248 
sec.27, T.62 N., R.3 E., Cook County, 
at bridge on U.S. Highway 6l, 0.3 mile 
upstream from mouth, and 4.5 miles 
southwest of Hovland.

Lat 47°46'12", long 90°15'39", In SWINE'S a77 
sec.13, T.61 N., R.I E., Cook County, 
at bridge on U.S. Highway 6l, 0.1 mile 
upstream from mouth, and 3.9 miles 
northeast of Grand Marais.

Lat 47°42'26", long 90031'21", in NE^SVft; 111 
sec.l, T.60 N., R.2 W., Cook County, 
at bridge on U.S. Highway 6l, at mouth, 
and 9.2 miles southwest of Grand 
Marais.

Lat 47°38'23", long 90°42'31", in SW^NE^ 114 
sec.33, T.60 N., R.3 W., Cook County, 
350 feet upstream from bridge on U.S. 
Highway 61 at Lutsen, and 0.3 mile 
upstream from mouth.

Lat 47°48'04", long 90°50'43", in NE^NVPs 
sec.4, T.61 N., R.4 W., Cook County, 
at bridge on National Forest Develop 
ment Road 165, 1.8 miles downstream 
from Sawbill Creek, and 16 miles north 
of Tofte.

Lat 47°33'17", long 90°52'28", in SEINE'S al89 
sec.31, T.59 N., R.4 W., Cook County, 
at bridge on U.S. Highway 6l, 0.1 mile 
upstream from mouth, and 1.2 miles 
northeast of Schroeder.

Lat 47°26'40", long 91°04'07", in
sec.3, T.57 N., R.6 W., Lake County, 
at bridge on U.S. Highway 6l, 0.3 mile 
upstream from mouth, and 3 miles 
northeast of Little Marais.

a94

1970-71, 
1974

1970-71, 
1974

1912,
1970-71,

1974

1911-12,
1970-71,

1974

1911-12,
1970-71,

1974

1912-17/,
1928-47/,
1952-61?^,
1962-63,
1970-74

1970-71, 
1974

1911-12,
1970-71,

1974

1912,
1970-71,

1974

Measurements 

Date

8- 1-74
9-25,-74

8- 1-74
9-25-74

8- 1-74
9-25-74

8- 1-74
9-23-74

7- 3-74 
7-31-74 
9-26-74

8- 1-74
8- 2-74
9-16-74 
9-25-74

8- 2-74
9-25-74

7-31-74 
9-24-74

7- 2-74 
7-31-74 
9-24-74

Discharge 
(cfs)

20.3
76.7

35.1
31.4

61.4
160

13.8
15.4

199
36.4
29.5

49.8
52.4
66.9
35.8

22.9
27.7

37.5
45.3

80.3
30.8
13.1

* Also a crest-stage partial-record station. 
i1 Operated as a continuous-record station. 
a Approximately;



178 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES

Discharge measurements made at low-flow partial-record stations during water year 1971—Continued

Measurements 
Drainage Period 

Station nameStation 
No.

04015000 Beaver River at 
Beaver Bay, 
Minn.

01015110 Gooseberry River 
near Two 
Harbors, Minn.

01015310 Sucker River near 
Duluth, Minn.

01015350

0101538?

French River near 
Duluth, Minn.

Air.ity Creek at 
Duluth, Minn.

01015390 Lester River at 
Duluth, Minn.

01018710 Mud Hen Creek 
near Forbes, 
Minn.

01020800 Paleface River 
near Cotton, 
Minn.

01021200

01021250

01021530

01021700

Floodwood River 
near Floodwood, 
Minn.

East Savanna
River at Flood- 
wood, Minn.

Stoney Brook at 
Brooks ton, Minn.

Brlmson, Minn.

Drainage Period 
Location area of 

(sq mi) record

Streams tributary to Lake Superior — Continued

Lat 17°15'37", long 91°17'15", in SEWs 
sec. 12, T.55 N. , R.8 W. , Lake County,
at bridge on U.S. Highway 6l, 0.1 mile
upstream from mouth at Beaver Bay.

Lat 17°08'37", long 91°28'05", in SWcSWs 
sec. 22, T. 51 N. , R.9 W. , Lake County,
at bridge on U.S. Highway 6l, In
Gooseberry Falls State Park, about 1
mile upstream from mouth, 2.5 miles
northeast of Castle Danger, and 12.5
miles northeast of Two Harbors.

Lat 16°55'27", long 91°51'02", in SE3sSWs
sec. 3, T.51 N., R.12 W. , St. Louis
County, at culvert on County Highway
6l, 0.2 mile upstream from mouth, and
15 miles northeast of aerial bridge
in Duluth.

Lat 16°53'59", long 910 53'32", in NE^SWi;
sec. 17, T.51 N., R.12 W. , St. Louis
County, at bridge on County Highway 61,
at mouth, and 12.7 miles northeast of
aerial bridge in Duluth.

Lat 16°50'39", long 92°00'36", in SEINE'S
sec. 5, T.50 N., R.13 W. , St. Louis
County, at bridge on Parkway Road, 0.1
mile upstream from Lester River, and
6 miles northeast of aerial bridge in
Duluth.

Lat 16°50'12", long 92°00'21", in NE^NE^s
sec. 8, T.50 N., R.13 W. , St. Louis
County, at bridge on U.S. Highway 6l,
at mouth, and 5-7 miles northeast of
aerial bridge in Duluth.

Lat 17°21'29", long 92°28'2l", on line
between sees. 3 and 10, T.56 N. , R.17
W., St. Louis County, at bridge on
County Highway 16, 0.9 mile upstream
from mouth, 1.5 miles north of Central
Lakes, and 6 miles southeast of Forbes.

Lat 17°12'37", long 92°29'17", in W\W\
sec. 31, T.55 N., R.17 W. , St. Louis
County, at bridge on U.S. Highway 53,
about 2 miles upstream from mouth,
and 2.9 miles north of Cotton.

Lat 16°58'05", long 92°5l'29", in SWuSWi;
sec. 20, T.52 N. , R.20 W., St. Louis
County, at bridge on farm driveway,
2.8 miles north of Floodwood, and 3.8
miles upstream from mouth.

Lat H6°55'17", long 92°5l'43", in SEINE'S
sec. 7, T.51 N., R.20 W. , St. Louis
County, at bridge on U.S. Highway 2,
0.1 mile upstream from mouth at
Floodwood.

Lat 160 51'12", long 92°36'17", in NOSE'S
sec. 31, T.51 N., R.18 W. , St. Louis
County, at bridge on County Highway 31,
0.8 mile upstream from mouth at
Brookston.

Lat I7°15'2l", long 91°52'02", in SE^SWi;
sec. 9, T.55 N., R.12 W. , St. Louis
County, at bridge on County Highway 52

126 1911-H?*, 
1928-31?*,

1968,
1970-71. 

1971

a77 1911, 
1963,

1970-71,
1971

a3l 1970-71,
1971

18.1 1970-71,
1971

1970-71,
1971

a56 1970-71,
1971

all8 1970-71,
1973-71

a60 1970-71,
1973-71

1970-71,
1973-71

1970-71,
1973-71

al05 1970-71,
1973-71

1970-71,
1973-71

Date Discharge 
(cfs)

7-31-71 
9-21-71

7- 2-71 
7-31-71
9-25-71

7- 1-71
7-30-71
9-25-71

7- 1-71
7-30-71
9-21-71

7- 1-71
7-30-71
9-21-71

7- 1-71
7-30-71
9-21-71

7- 1-71
7-30-71
9-18-71

7- 1-71
7-30-71
9-20-71

7- 3-71
9-16-71

7- 1-71
9-16-71

7- 1-71
8- 1-71
9-17-71

7- 1-71
7-30-71
9-17-71

6.81 
5.07

13.5 
5.90
7.21

8.01
6.52
6.53

3.78
2.89
1.68

1.51
1.10
.63

1.87
1.66
3.86

15.6
1.65
2.11

8.35
2.96
.13

11.9
31.1

20.8
16.2

36.1
17.3
28.0

16.7
30.8
28.8

(Forest Service Road 6202), about 1 
mile upstream from Pine Creek, and 1.5 
miles south of Brimson.

?* Operated as a continuous-record station, 
a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1974—Continued

Measurements
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Station 
No.

Station name Location

04021960

04022970

Cloquet River 
near Island 
Lake, Mlnn.

Us-Kab-Wan-Ka 
River near 
Twig, Mlnn.

04023400 Pine River near 
Cloquet, Minn.

04024010

04024092

*04024095

05030140

05030181

05030255

05030260

05030300

05030401

Streams tributary to Lake Superior — Continued

Midway River at 
Thomson, Minn.

Blackhoof River 
near Holyoke, 
Minn.

Nemadji River 
near Holyoke, 
Minn.

Otter Tail River 
northwest of 
Luce, Minn.

Otter Tail River 
at Little Pine 
Lake outlet, 
near Perham, 
Minn.

Toad River near 
Perham, Minn.

Toad River above 
Big Pine Lake, 
near Perham, 
Minn.

Otter Tail River 
near Richvllle, 
Minn.

Otter Tail River 
at Otter Tail 
Lake outlet, 
near Amor, Minn.

Lat 47°06'57" long 92°01'28", in 
sec. 32, T.54 N., R.13 W. , St. Louis 
County, at boat launching site on 
State Forest Road (Carroll Forest Road), 
1.7 miles upstream from Little Cloquet 
River, and 7-5 miles northeast of 
village of Island Lake.

Lat 46°58'55", long 92°20'01", in SE^SVft; 
sec. 14, T.52 N. , R.16 W. , St. Louis 
County, at bridge on trail, 0.8 mile 
upstream from mouth, and 6.2 miles 
north of Twig.

Lat 46°47'52", long 92°26'58", on line 
between sees. 23 and 24, T.50 N. , R.17 
W. , St. Louis County, at concrete box 
culvert on State Highway 33, 0.9 mile 
upstream from mouth, and 5«2 miles 
north of Cloquet.

Lat 46°40'56", long 92°23'08", in 
sec. 32, T.49 N. , R.16 W. , Carlton 
County, at bridge on county road, 0.2 
mile north of Thomson city limits, and 
0.9 mile upstream from Thomson Reservoir

Lat 46°31'38", long 92°27'51", in 
sec. 26, T.47 N. , R.17 W. , Carlton 
County, at bridge on County Highway 6, 
3.5 miles upstream from Nemadji River, 
5.6 miles northwest of Holyoke, and 11 
miles northeast of Barnum.

Lat 46°31'04", long 92°23'22", in NE^NE^s 
sec. 32, T.47 N. , R.16 W. , Carlton 
County, at bridge on State Highway 23, 
3.5 miles north of Holyoke, about 5 
miles upstream from Minnesota-Wisconsin 
border, and 7 miles south of Wrenshall

Red River of the North basin

Lat 46°40'20", long 95°39'56", in NWWs 
sec. 19, T.137 N., R.39 W. , Otter Tail 
County, at bridge on U.S. Highway 10, 
1 mile northwest of Luce.

Lat 46°37'36", long 95°32'23", in
sec.l, T.136 N. , R.39 W. , Otter Tail 
County, at bridge on County Highway 8, 
2.2 miles northeast of Perham.

Lat 46°39'55", long 95°31'27", in
sec.19, T.137 N., R.38 W., Otter Tail 
County, at bridge on County Highway 
60, 5.5 miles northeast of Perham.

Lat 46°39'05", long 95°31'10", on line 
between sees.29 and 30, T.137 N., 
R.38 W., Otter Tail County, at bridge 
on County Highway 13, 0.8 mile up 
stream from Big Pine Lake, and 4.2 
miles northeast of Perham.

Lat 46°30'48", long 95°31'04", on line 
between sees.7 and 18, T.135 N., 
R.38 W., Otter Tail County, at bridge 
on County Highway 14, 5 miles east 
of Rlchville.

Lat 46°21'34", long 95°44'00", in
sec.4, T.133 N., R.40 W., Otter Tail 
County, at bridge on County Highway 
72, 4 miles south of Amor.

Drainage 
area 

(sq mi)

Continued

),

-

-

a66

ir. 

44.5

118

n

331

i a383

111

112

a765

al,l60

Period 
of 

record

1970-71, 
1974

1970-71, 
1973-74

1970-71 
1973-74

1968, 
1970-71, 

1974

1970-71, 
1974

1970-71, 
1973-74

1968, 
1970-71, 
1973-74

1933, 
1964-66, 

1970, 
1973-74

1968, 
1970, 

1973-74

1964-66, 
1968. 

1970-74

1968, 
1970-74

1933, 
1935-36, 

1968. 
1970-74

Date Discharge 
(cfs)

7- 1-74 127 
7-30-74 75.6 
9-18-74 56.6

7- 3-74 
7-31-74 
9-19-74

7- 3-74 
7-31-74 
9-17-74

7- 3-74 
7-31-74 
9-18-74

7- 3-74 
7-31-74 
9-23-74

10-25-73 
6-27-74 
7- 3-74 
7-31-74 
9-19-74 
9-24-74

11- 1-73 
8- 6-74

8- 7-74

8- 6-74

11- 1-73 
8- 7-74

11- 2-73 
8- 7-74

11- 2-73 
8- 8-74

12.7 
8.09 
6.58

24.1 
16.6 
12.2

14.8 
13.6 
9-16

38.4 
22.6 
24.1

75.5 
35.4 
45.8 
26.8 
28.1 
24.5

199 
105

133

30.6

62.2 
33.3

499 
208

528 
317

* Also, a crest-stage partial-record station, 
a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1971—Continued

Measurements

Station 
No.

Station name Location

05016900

05017800

Mustinka River 
near Elbow 
Lake, Minn.

West Branch
Mustinka River 
near Wheaton, 
Minn.

05017850 Twelve Mile Creek 
near Dumont, 
Minn.

05017950 Twelve Mile Creek 
near Wheaton, 
Minn.

05050800

05050900

05051520

05200010

*05200115

05200150

Wilkin County 
ditch near 
Campbell, Minn.

South Fork Rabbit 
River near 
Campbell, Minn.

Whiskey Creek 
near Kent, 
Minn.

Mississippi River 
at Lake Itasca, 
Minn.

Mississippi River 
at Bemidji, 
Minn.

Schoolcraft River 
near Bemidji, 
Minn.

05200850 Turtle River near 
Pennington, 
Minn.

Drainage
area 

(sq mi)

Red River of the North basin — Continued

Lat 15°51'19", long 96°02'23", on line a!20 
between sees. 11 and ll, T.128 N. , 
R.13 W. , Grant County, at bridge on 
County Highway 8, 6.7 miles south 
west of Elbow Lake.

Lat I5°16'2l", long 96 022'56", on line a200 
between sees. 30 and 31, T.127 N., 
R.15 W. , Traverse County, at bridge 
on County Highway 72, 0.2 mile up 
stream from Twelve Mile Creek, and 
5-9 miles southeast of Wheaton.

Lat I5°1l'33", long 96°l8'57", on line al!5 
between sees. 27 and 28, T.126 N. , 
R.15 W. , Traverse County, at culvert 
on county road, 0.5 mile upstream 
from West Fork, and 5.6 miles south 
east of Dumont.

Lat I5°16'2l", long 96°22'36", on line a!75 
between sees. 30 and 31, T.127 N. , 
R.15 W. , Traverse County, at bridge 
on County Highway 72, 0.1 mile up 
stream from mouth, and 6.1 miles 
southeast of Wheaton.

Lat 16°05'05", long 96°23'19", on line alOO 
between sees. 7 and 12, T.130 N. , 
R.15 and 16 W. , Wilkin County, at 
box culvert on county road, 0.1 mile 
south of Rabbit River, 0.2 mile up 
stream from mouth, and 1.1 miles 
southeast of Campbell.

Lat 16°03'5l", long 96023'01", on line a60 
between secs.18 and 19, T.130 N., 
R.15 W. , Wilkin County, at bridge 
on county road, 2 miles upstream 
from mouth, and 2.2 miles southeast 
of Campbell.

Lat 16°21'11", long 96°39'32", on line a80 
between sees. 13 and 21, T.l§1 N. , 
R.18 W. , Wilkin County, at double 
pipe-arch culvert on County Highway 
20, 1.7 miles southeast of Kent.

Mississippi River main stem

Lat I70l1'35", long 95012'38 M , in NW^SVPs a80 
sec. 35, T.111 N. , R.36 W. , Clearwater 
County, at first culvert downstream 
from Lake Itasca, at County Highway 38 
in Itasca State Park, 1 mile south of 
town of Lake Itasca, and about 22 
miles southwest of Bemidji.

Lat I7°27'0l" long 91°51'23", in NVPsNWi; alOO 
sec. 20, T.146 N. , R.33 W. , Beltrami 
County, at bridge on County Highway 
11, 1.5 miles southwest of intersec 
tion of U.S. Highway 2 with County 
Highway 7 in Bemidji.

Schoolcraft River basin

Lat 17°21'18", long 9l°5l'46", in 
sec. 31, T.116 N., R.33 W. , Beltrami 
County, at bridge on County Highway 2, 
0.1 mile downstream from Lake Planta- 
genet outlet, and 4.6 miles south of 
Bemid j i .

Turtle River basin

Lat 47°32'34" long 9l°35'52", in SE^ 
sec. 15, T.117 N., R.31 W. , Beltrami 
County, at bridge on County Highway 
20, 7 miles northwest of Pennington

al65

al65

Period
of 

record

1961-66,
1970. 

1973-71

1961-66,
1970. 

1973-71

1961-66,
1970. 

1973-71

1961-66,
1970, 

1973-71

1961-66,
1970, 

1973-71

1961-66,
1970, 

1973-71

1961-66, 
1970-71

1961-65,
1967, 

1970-71, 
1973-71

1961-65, 
1970-71, 
1973-71

1917, 
1961-65, 
1970-71, 
1973-71

1964-65, 
1970-71, 
1973-71

Date

3- 8-71

8- 6-71

3- 6-71

3- 6-71

8- 6-71

8- 6-71

3- 6-71

7- 9-71

7-10-71

Discharge 
(cfs)

.10

.02

8.81

81.1

7- 9-71 29.7

7-10-71 85.3

* Also a crest-stage partial-record station, 
a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1974—Continued

Measurements

181

Station 
No.

Station name Location
Drainage

area 
(sq mi)

Turtle River basin—Continued

Lat 47°32'29", long 94°34'02", in NE^NE't; 
sec.23, T.147 N., R.31 W., Beltrami 
County, at bridge on County Highway 
20, 0.5 mile upstream from mouth, and 
5.8 miles northwest of Pennington.

Willow River basin

Lat 46°54'00", long 93°36'50", on line 
between sees.1*1 and 15, T.51 N., R.26 
W., Aitkin County, at bridge on U.S. 
Highway 169, 6 miles south of inter 
section of State Highway 200 with U.S. 
Highway 169 at south edge of Hill City.

Willow River below Lat 46°42'36", long 93°33'21", in NWr;NE't; 
Palisade, Minn. sec.30, T.49 N., R.25 W., Aitkin

County, at bridge on County Highway 3, 
3.2 miles west of Palisade.

05200920 North Turtle River 
near Pennington, 
Minn.

05220670 Willow River near 
Hill City, Minn.

*05221020

05222200 Rice River at 
Hassman, Minn.

Rice River basin

Lat 46°35'57", long 93°36'47", on line 
between sees. 34 and 35, T.48 N. , R.26 
W. , Aitkin County, at bridge on U.S. 
Highway 169, 0.5 mile south of inter 
section of U.S. Highways 169 and 210 
at Hassman.

Crow Wing River basin

05244350 Leaf River near 
Wadena, Minn.

05244355 Union Creek near 
Wadena, Minn.

05244360 Leaf River near 
Verndale, Minn.

05244370

05244400

05244403

05244420

Wing River near 
Hewitt, Minn.

Wing River below 
Verndale, Minn.

Wing River near 
Wadena, Minn.

Redeye River 
near Aldrich, 
Minn.

"05244440 Leaf River near 
Aldrich, Minn.

Lat 46°28'09", long 95°10'33", in
sec. 36, T.135 N. , R.36 W. , Otter Tail 
County, at bridge on County Highway 
75, 2 miles northwest of Wadena.

Lat 46°28'13", long 95°05"»0", on line 
between sees. 28 and 33, T.135 N. , 
R-35 W. , Wadena County, at bridge on 
county road, 0.1 mile east of U.S. 
Highway 71, and 3 miles northeast of 
Wadena.

Lat 46°29'28", long 95°00'34", on line 
between sees. 19 and 20, T.135 N. , 
R.34 W. , Wadena County, at bridge on 
County Highway 22, 6.4 miles north of 
Verndale.

Lat 46°21'16", long 95°05'35", on line 
between sees. 3 and 4, T.133 N. , R.35 
W. , Todd County, at bridge on county 
road, 2 miles north of Hewitt.

Lat 46°26'28", long 95°00'02", on line 
between sees. 5 and 8, T.134 N. , R.34 
W. , Wadena County, at bridge on County 
Highway 4, 3.1 miles north of Verndale.

Lat 46°28'13", long 94°59'23", in SE^SE^ 
sec. 29, T.135 N. , R.34 W. , Wadena 
County, at bridge on county road, 1 
mile upstream from mouth, 5 miles north 
of Verndale, and 7 miles northeast of 
Wadena.

Lat 46°29'58", long 94°54'30", on line 
between sees. 13 and 24, T.135 N. , 
R.34 W. , Wadena County, at bridge on 
County Highway 7, 1.5 miles upstream 
from mouth, 3-5 miles north of Central, 
and 8.5 miles north of Aldrich.

Lat 46°27'25", long 94°50'29", in SVftiSW^ 
sec. 34, T.135 N. , R.33 W. , Wadena 
County, at bridge on County Highway 29, 
2.3 miles upstream from mouth, and 7 
miles northeast of Aldrich.

a70

al60

a445

a284

a4l9

al66

al98

Period
of Date Discharge 

record (cfs)

1964-65, 
1970-71, 
1973-74

1964-65, 
1970-71, 
1973-74

1964-65, 
1970-74

1944, 
1949,

1964-65.
1970-71.
1973-74

1968,
1970.

1973-74

1968,
1970,

1973-74

1964-66, 
1968-71, 
1973-74

1967-74

1964-71, 
1973-74

1967-71, 
1973-74

1964-66, 
1968-71, 
1973-74

1968 
1970-74

7-10-74 40.2

7- 9-74 io4

9-26-74 68.4

7- 9-74 108

6-26-74

6-26-74

6-26-74

6-26-74

6-26-74

10-12-73

6-27-74

10-30-73
12- 3-73
6-27-74
8-13-74

74.5

12.7

110

25-3

40.3

103

65.6

437
335
237
338

* Also a crest-stage partial-record station. 
a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1974—Continued

Measurements 

Station name Location area of DateStation 
No.

05244460

05244470

Partridge River 
at Aldrich, 
Minn.

Partridge River 
near Aldrich, 
Minn.

Drainage
area 

(sq mi)

Period
of 

record

Crow Wing River basin — Continued

Lat 46°22'31", long 94°56 I 28", in 
sec. 35, T.134 N. , R.34 W. , Wadena 
County, at bridge on U.S. Highway 10, 
at Aldrich.

Lat 46O 25'02", long 94°50'28", in 
sec. 15, T.134 N. , R.33 W. , Wadena 
County, at bridge on County Highway 
29, 0.7 mile upstream from mouth, 
and 5.5 miles northeast of Aldrich.

a97

1967-68,
1970. 

1973-74,

1964-71 
1973-74

Discharge 
(cfs)

6-25-74

6-25-74 16.9

Elk River basin

05263000 Elk River near Lat 46O01'13", long 94°22'38", in
Little Palls, sec.6, T.129 N., R.29 W., Morrison 
Minn. County, at bridge on County Highway

13, 1 mile upstream from mouth, and 3 
miles north of Little Palls.

a!35 1968-70, 
1973-74

7- 8-74 
7-30-74

9.50
4.25

05267200

05267580

05267890

05267930

North Branch Two 
Rivers near 
Bowlus, Minn.

Spunk Creek near 
Royalton, Minn.

Skunk River near 
Pierz, Minn.

Skunk River near 
Buckman, Minn.

North Branch Two Rivers basin

Lat 45049'56 M , long 94°21'38", in NE^NVfi; 
sec. 8, T.127 N. , R.29 W. , Morrison 
County, at bridge on County Highway 
224, 0.3 mile upstream from mouth, and 
2.2 miles northeast of Bowlus.

Spunk Creek basin

Lat 45°47'04", long 94 0l8'54", in 
sec. 27, T.127 N. , R.29 W. , Morrison 
County, at bridge on County Highway 21, 
1.5 miles upstream from mouth, and 
3.5 miles southwest of Royalton.

Platte River basin

Lat 45°59'00", long 94°04'52", on line 
between sec. 9, T.40 N. , R.30 W. , and 
sec. 36, T.4l N. , R.30 W. , Morrison 
County, at double box culvert on 
County Highway 39, 1.1 miles east of 
Pierz.

Lat 45055'56", long 94°10'4l", in SE3(SE3( 
sec. 27, T.40 N., R.31 W. , Morrison 
County, at bridge on county road, 4.6 
miles northwest of Buckman.

al48

1969-70, 
1973-74

1963-70, 
1973-74

1969-70, 
1973-74

1969-70, 
1973-74

7-31-74

7-31-74

3- 1-74

3- 1-74

1.11

2.63

05268500 Little Rock Creek 
near Royalton, 
Minn.

05269800 Watab River near 
Sartell, Minn.

Little Rock Creek basin

Lat 460 49'50", long 94 012'02", in 
sec.33. T.39 N., R.31 W., Morrison 
County, at triple box culvert on 
County Highway 26, 4.5 miles east of 
Royalton.

Watab River basin

Lat 45°37'09", long 94°13'38", in 
sec.20, T.125 N., R.28 W., Stearns 
County, at bridge on county road, 1.1 
miles west of Sartell.

1969-70, 
1973-74

.-70, 
1974

7-31-74

9-17-74

3.32

12.9

05270130 Ashley Creek at
Westport, Minn.

05270150 Ashley Creek near 
Sauk Centre, 
Minn.

05270180 Sauk River at 
Sauk Centre, 
Minn.

a Approximately.

Sauk River basin

Lat 45°43'10" J long 95°10,'50", on line 24.1 1970-71, 11- 2-73 
between secs.l4 and 15, T.126 N., 1973-74 7-31-74 
R.36 W., Pope County, at bridge on 
county road, 0.7 mile northwest of 
Westport.

Lat 45°46'46", long 94°58'52", in NW^SE^ - 1968-70, 9-20-74 
sec.29, T.127 N., R.34 W., Todd County, 1974 
at bridge on County Highway 11, 3 
miles north of Sauk Centre.

Lat 45°43'22", long 94°56'17 M , in SW^NE^ a360 1969-70, 9-20-74 
sec.15, T.126 N., R.34 W., Stearns 1974 
County, at bridge on County Highway 
186 in Sauk Centre, 2.1 miles down 
stream from Sauk Lake.

13.0
1.44
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Discharge measurements made at low-flow partial-record stations during water year 1974—Continued

Measurements

183

Station 
No.

05270230

05270250

05270280

05270350

05270455

*05272300

05272600

05273000

05273^98

05273600

05273990

Station name Location

Sauk River at 
New Munich, 
Minn.

Stearns County 
ditch No. 44 
near New 
Munich, Minn.

Getchell Creek 
near New 
Munich, Minn.

Sauk River near 
Farming, Minn.

Mill Creek at 
Rockville, 
Minn.

Johnson Creek 
near St. 
Augusta, Minn.

Plum Creek near 
Clearwater, 
Minn.

Clearwater River 
near Kimball, 
Minn.

Clearwater River 
above Clear- 
water, Minn.

Silver Creek near 
Hasty, Minn.

Mayhew Creek near 
St. Cloud, 
Minn.

05274000 Elk River near 
St. Cloud, 
Minn.

Drainage
area 

(sq mi)

Period
of Date Discharge 

record (cfs)

Sauk River basin — Continued

Lat 45°37'32", long 94°45'39", in 
sec. 19, T.125 N. , R.32 W. , Stearns 
County, at bridge on County Highway 
30, 0.5 mile southwest of New Munich.

Lat 45°35'58", long 94°46'03", in 
sec. 36, T.125 N. , R.33 W. , Stearns 
County, at bridge on county road, 0.4 
mile upstream from mouth, and 2.3 
miles southwest of New Munich.

Lat 45°34'36" long 94°45'50", in 
sec.l, T.124 N., R.33 W. , Stearns 
County, at County Highway 12, 0.5 mile 
upstream from mouth, and 4 miles south 
of New Munich.

Lat 45°29'56", long 94°37'44", in NE3(NWs 
sec. 6, T.123 N. , R.31 W. , Stearns 
County, at bridge on county road, 1.9 
miles southwest of Farming.

Lat 45°28'20", long 94°20'21", on line 
between sees. 9 and 16, T.123 N. , R.29 
W. , Stearns County, at bridge on State 
Highway 23, at Rockville, and 0.2 mile 
upstream from mouth.

Johnson Creek basin

Lat 45°27'49", long 94°09'19", in NW^SVPs 
sec. 13, T.123 N. , R.28 W. , Stearns 
County, at bridge on County Highway 
7, 1.0 mile south of St. Augusta, and 
3.3 miles upstream from mouth.

Plum Creek basin

a745

46.7

Lat 45°25'35", long 94°04'47", in 
sec. 33, T.123 N. , R.27 W. , Stearns 
County, at culvert on State Highway 
152, 1.7 miles northwest of Clearwater.

Clearwater River basin

Lat 45°17'54 n , long 94°15'38", in SWiSWt 
sec. 7, T.121 N. , R.28 W. , Stearns 
County, at bridge on State Highway 55 
and 24, 0.1 mile upstream from Lake 
Marie, and 2.1 miles southeast of 
Kimball.

Lat 45°24'40", long 94°03'4l", in
sec. 3, T.122 N. , R.27 W. , at Wright- 
Stearns County line, at culvert on 
county road at southwest corner of 
Clearwater.

Silver Creek basin

Lat 45°22'37", long 93°56'31", in 
sec. 15, T.122 N. , R.26 W. , Wright 
County, at bridge on county road, 0.7 
mile upstream from mouth, and 1.6 miles 
northeast of Hasty.

Elk River basin

Lat 45°35'14", long 94°02'35", in NEWft; 
sec. 26, T.36 N. , R.30 W. , Benton 
County, 300 ft upstream from mouth, 
500 ft northwest of Elk River bridge 
on State Highway 95, and 6 miles east 
of St. Cloud.

a!55

1968-70. 
1974

1969-70, 
1974

1969-70, 
1974

1969-70, 
1974

1969-70, 
1974

1963-71, 
1973-74

1969-70, 
1974

1969-70, 
1974

1969-70, 
1974

9-19-74

9-19-74

9-18-74

9-l s -74

9-18-74

9-18-74

9-17-74

9-18-74

9-17-74

.09

.44

76.0

6.85

4.19

3.18

13.9

1969-70, 9-17-74 2.08 
1974

Lat 45°35'13", long 94°02'24", in 
sec. 26, T.36 N. , R.30 W. , Benton 
County, at bridge on State Highway 
95, 300 ft downstream from Mayhew 
Creek, and 6 miles east of St. Cloud

1968-70, 
1974

1968-70, 
1974

9-18-74

9-18-74

1.22

6.45

* Also a crest-stage partial-record station, 
a Approximately.



184 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES

Discharge measurements made at low-flow partial-record stations during water year 1974—-Continued

Measurements 

DateStation 
No.

0527^300

05271380

05274480

05275970

05285800

05286300

Station name

Rice Creek near 
Clear Lake, 
Minn.

Elk River near 
Becker, Minn.

Snake River 
near Big 
Lake, Minn.

North Pork 
Crow River 
near George- 
ville, Minn.

Seelye Brook 
near St. 
Francis, 
Minn. (Formerly 
published as 
Seeley Creek)

Cedar Creek near 
Anoka, Minn.

Location
Drainage

area 
(sq mi)

Period
of 

record

05286800 Trott Brook near 
Nowthen, Minn.

05292400

05292900

05293003

05293006

05293370

Stony Run at 
Odessa, Minn.

South Fork 
Yellow Bank 
River near 
Bellingham, 
Minn.

Lac qui Parle 
County ditch 
No. 13, near 
Bellingham, 
Minn.

Five Mile Creek 
near Correll, 
Minn.

Pomme de Terre 
River near 
Elbow Lake, 
Minn.

Elk River basin — Continued

Lat 45°29'57", long 93°58'28", in NEWs 
sec. 29, T.35 N. , R.29 W. , Sherburne 
County, at bridge on County Highway 
61, 1.0 miles upstream from mouth, 
and 3.8 miles northeast of Clear Lake.

Lat 45°26'11", long 93 054'07", on line 
between sees. 13 and 14, T.34 N. , R.29 
W. , Sherburne County, at bridge on 
county road, 2.2 miles northwest of 
Becker.

Lat 450 23'18", long 93°46'28", in SVPuSVPu 
sec. 36, T.34 N. , R.28 W. , Sherburne 
County, at culvert on County Highway 
73, 0.9 mile upstream from mouth, and 
4.1 miles northwest of Big Lake.

Crow River basin

Lat 45°29'06", long 94°55'37", on line 
between sees. 3 and 10, T.123'N., R.34 
W. , Stearns County, at bridge on 
County Highway 32, 2 miles east of 
U.S. Highway 71, and 4 miles north of 
Georgeville.

Rum River basin

Lat 45°21'58", long 93°22'20", in SWsNEJi; 
see. 7, T.33 N. , R.24 W. , Anoka County, 
at bridge on County Highway 55, 0.9 
mile upstream from mouth, and 1.6 
miles south of St. Francis.

a240

166

Lat 4517'57", long 93°21'59", in 
see. 32, T.33 N. , R.24 W. , Anoka 
County, at bridge on county road, 0.5 
mile upstream from mouth, 4.3 miles 
southwest of Cedar, and 7 miles north 
of Anoka.

a39

a80

1969-70 
1974

1969-70, 
1974

1969-70, 
1974

1970-71, 
1973-74

1965,
1969-70,

1974

1965,
1968-70,

1974

9-30-74

9-30-74

9-30-74

11- 2-73

Discharge 
(cfs)

.79

34.4

9.55

18.8

Lat 45°17'l6", long 930 25'08", in SWsSEJi; a76 1965, 
see. 2, T.32 N., R.25 W. , Anoka County, 1969-70 
at bridge on State Highway 47, 0.8 mile 1974 
upstream from mouth, and 3.9 miles 
southeast of Nowthen.

Minnesota River basin

Lat 45°l6'09", long 960 20'36", on line 125 1963-64, 
between sees. 20 and 29, T.121 N. , R.45 (Revised) 1970, 
W. , Big Stone County, at culvert on 1973-74 
U.S. Highway 75, 0.8 mile northwest of 
Odessa, and 1 mile upstream from mouth.

Lat 45°10'31", long 96°21'l4", in 
see. 25, T.120 N., R.46 W. , Lac qui 
Parle County, at bridge on county road, 
0.7 mile upstream from North Fork, and 
4.4 miles northwest of Bellingham.

Lat 45°11 I 21", long 96°l4'21", near 
center of see. 24, T.120 N. , R.45 W. , 
Lac qui Parle County, at bridge on 
county road, 3 miles upstream from 
mouth, and 4 miles northeast of 
Bellingham.

Lat 45°13'21", long 96°06'56", in NEHNWs 
see. 12, T.120 N. , R.44 W. , Big Stone 
County, at culvert on State Highway 7, 
2.3 miles east of Correll, and 3.5 
miles upstream from mouth.

Lat 45°59'06", long 95°53'37", in NE^SEH 
see. 13, T.129 N. , R.42 W. , Grant 
County, at bridge on county road, 1 
mile downstream from Pomme de Terre 
Lake, and 4 miles east of Elbow Lake.

199

46.0

85-3

a334

1963-64
1970,

1973-74

1963-64
1970,

1973-74

1963-64
1970,

1973-74

1963-65,
1970, 

1973-74

9- 6-74

9- 6-74

9- 6-74

8-12-74

8-12-74

8-12-74

8-12-74

8- 8-74

1.52

20.1

6.48

1.65

3.33

.89

1.60

10.3

a Approximately.



DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 

Discharge measurements made at low-flow partial-record stations during water year 1974—Continued

Measurements 
Drainage Period 

Station name Location

185

Station 
No.

05293600 Mud Creek near 
Morris, Minn.

0529^500 Emily Creek near 
Louisborg, Minn.

05298500 Lac qui Parle 
River near 
Canby, Minn.

05299600

05299800

05301950

05302700

05302980

05303280

05303350

05303400

05303430

05303470

05304000

Lazarus
Creek near 
Canby, Minn.

West Branch Lac 
qui Parle River 
at Dawson, Minn.

Chippewa River 
near Cyrus, 
Minn.

Little Chippewa 
River near 
Cyrus, Minn.

Emily Lake outlet 
near Hancock, 
Minn.

East Branch
Chippewa River 
at Terrac e, 
Minn.

East Branch
Chippewa River 
near Swift 
Palls, Minn.

Mud Creek near 
Swift Palls, 
Minn.

Mud Creek near 
Benson, Minn.

East Branch
Chippewa River 
near Benson, 
Minn.

Shakopee Creek 
near Benson, 
Minn.

Minnesota River basin—Continued

Lat 45032'26", long 95°54'44", on line 
between sees.22 and 23, T.124 N., R.42 
W., Stevens County, at culvert on U.S. 
Highway 59, 1 mile upstream from 
mouth, and 3 miles south of Morris.

Lat 45°05 f 38", long 96°00'02", in 
see.26, T.119 N., R.43 W., Lac qui 
Parle County, at twin culverts on 
county road, 1 mile upstream of mouth, 
and 9.7 miles southeast of Louisborg.

Lat 4il°47 I 25", long 96°09'04", on line 
between sees.3 and 10, T.115 N., R.4H 
W., Yellow Medicine County, at bridge 
on State Highway 67, 0.5 mile upstream 
from Lazarus Creek, and 8 miles north 
east of Canby.

Lat 44049 f l6", long 96°1VH3 n t on line 
between sees.29 and 30, T.116 N., R.4H 
W., Lac qui Parle County, at bridge on 
U.S. Highway 75, 8.5 miles northeast 
of Canby.

Lat 44055'47", long 96O03'01", in S^NE^ 
see.21, T.117 N., R.43 W., Lac qui 
Parle County, at dam, about 400 ft 
do'wnstream from railroad and highway 
bridge in Dawson.

Lat 45037 f 54", long 95°44'l6", on line 
between sees.17 and 18, T.125 N., 
R.40 W., Pope County, at bridge on 
County Highway 3, 1.2 miles north of 
Cyrus.

Lat 45035 f 46", long 95O40'32", on line 
between sees.34 and 35, T.125 N., R.40 
W., Pope County, at bridge on County 
Highway 73, 3.2 miles southeast of 
Cyrus.

Lat 45030'56", long 95°4l'45", in S%S% 
see.28, T.124 N., R.40 W., Pope 
County, at bridge on county road, 5 
miles east of Hancock.

Lat 45030 f 34", long 95O19'24", in 
sec.33, T.124 N., R.37 W., Pope 
County, at bridge on State Highway 
104, at west edge of Terrace.

Lat 45°22'35", long 95°24'51", in 
sec.14, T.122 N., R.38 W., Swift 
County, at bridge on County Highway 
28, 1.7 miles southeast of Swift 
Palls.

Lat 45°21'54", long 95°22'34", in 
see.19, T.122 N., R.37 W., Swift 
County, at bridge on County Highway 
87, 3.4 miles southeast of Swift Palls

Lat 45°l8'46", long 95°32'29", on line 
between sees.2 and 3, T.121 N., R.39 
W., Swift County, at bridge on county 
road, 2.9 miles east of Benson.

Lat 45°20'53", long 95O35'37", in SE%MP 
sec.29, T.122 N., R.39 W., Swift 
County, at bridge on county road, 2.2 
miles north of Benson.

Lat 45°12'50", long 95°38'10", in SE% 
see.11, T.120 N., R.40 W., Swift 
County, at bridge on county road, 1.5 
miles upstream from mouth, and 7 miles 
southwest of Benson.

Drainage Period 
area of 

(sq mi) record

3d

a!37 1963-65, 
1969-70, 
1973-74

34.4 1963-64, 
1970. 

1973-74

al80 1963-66, 
1969-70, 
1973-74

a!20 1964-66, 
1970, 

1973-74

a485 1963-66, 
1968, 
1970, 

1973-74

a400 1963-66, 
1969-70, 
1973-74

1969-70, 
) 1973-74

1969-70, 
1973-74

; 94.4 1970-71, 
1973-74

; 200 1969-70, 
1973-74

; 114 1969-70, 
1973-74

i.

85.0 1969-70, 
1973-74

; a520 1964-66, 
1969-70, 
1973-74

352 1949-54*, 
1955, 

1969-70, 
i 1973-74

Date Discharge 
(cfs)

8- 8-74 .07

8-12-74

8-12-74

8-12-74

8-13-74

9-11-74

7-30-74

7-30-74

11- 2-73 
7-31-74

7-31-74

7-31-74

7-31-74

8-28-74

8- 1-74

2.18

0

2.03

4.71

.33

0

4.78

15.1 
6.20

29.1

.66

1.73

14.3

5.00

t Operated as a continuous-record station, 
a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1974—Continued

Measurements 

Station name Location area of DateStation 
No.

05304800

•05305200

05311100

05311350

05313670

05314520

0531^530

05314600

05314650

05314700

05314750

05314800

05314950

05314970

Drainage
area 

(sq mi)

Period
of 

record

Minnesota River basin — Continued

Dry Weather 
Creek near 
Montevideo, 
Minn.

Spring Creek near 
Montevideo, 
Minn.

Palmer Creek near 
Granite Falls, 
Minn.

Yellow Medicine 
River near 
Minneota, Minn. 
(Formerly pub 
lished as North 
Branch Yellow 
Medicine River)

Hawk Creek near 
Clara City, 
Minn.

Spring Creek 
near Maynard, 
Minn.

Hawk Creek near 
Granite Falls, 
Minn.

Boiling Springs 
Creek near 
Belview, Minn.

Echo Creek near 
Belview, Minn.

Sacred Heart 
Creek near 
Delhi, Minn.

Middle Creek near 
Delhi, Minn.

Smith Creek near 
North Redwood, 
Minn.

Redwood River 
near Russell, 
Minn.

Lat 45°03'00", long 95O46'00", in 
sec. 11, T.118 N., R.41 W. , Chippewa 
County, at bridge on county road, 7-4 
miles northwest of Montevideo.

Lat 45°58'4l", long 95O42'57", in 
sec. 5, T.117 N., R.40 W. , Chippewa 
County, at culvert on State Highway 
29, 1.2 miles upstream from mouth, and 
2.0 miles north of Montevideo.

Lat 44°50'54", long 95°33"»7", in SW^SVft; 
sec. 16, T.116 N., R.39 W. , Chippewa 
County, at bridge on county road, 2.5 
miles north of Granite Falls.

Lat 44°37'25", long 95°59 t 30", on line 
between secs.l and 2, T.113 N. , R.43 
W. , Lyon County, at bridge on County 
Highway 3, 3 miles upstream from 
South Branch Yellow Medicine River, 
and 4.4 miles north of Minneota.

Lat 45058'41", long 95°21 l 40 lt , on line 
between sec.31, T.118 N., R.37 W., 
and sec.6, T.117 N., R.37 W., Chippewa 
County, at bridge on county road, 1.5 
miles north of Clara City.

Lat 44°51'l6", long 95O 26'30", in SVftjNWs 
sec.16, T.116 N., R.38 W., Renville 
County, at culvert on farm road, 75 
ft upstream from mouth, and 3.5 south 
east of Maynard.

Lat 44°49 t 58", long 950 26'01", in SE^SVft; 
sec.21, T.116 N., R.38 W., Renville 
County, at bridge on county road, 1.5 
miles downstream from Spring Creek, 
and 5 miles northeast of Granite 
Falls.

Lat 44 040'02", long 950l9'10", on line 
between sees.20 and 21, T.114 N., 
R-37 W., Redwood County, at bridge 
on county road, 1 mile upstream from 
mouth and 3.6 miles north of Belview.

Lat 44038'02", long 95°l6 t 44", on line 
between sees.34 and 35, T.114 N., R.37 
W., Redwood County, at bridge on 
county road, 2.2 miles northeast of 
Belview.

Lat 44°40 l l4" ) long 95ol4'43", in 
sec.24, T.114 N., R.37 W., Renville 
County, at bridge on County Highway 
15, 4.8 miles northwest of Delhi.

Lat 44°37'25", long 950 09'37", in 
sec.3, T.113 N., R.36 W., Renville 
County, at bridge on County Highway 
15, 0.3 mile upstream from mouth, and 
2.8 miles northeast of Delhi.

Lat 44°36'21", long 95 O07'10", in NE^SEV 
sec.12, T.113 N., R.36 W., Renville 
County, at bridge on County Highway 
15, 0.7 mile upstream from mouth, and 
3 miles northwest of North Redwood.

Lat 44°17 t 52", long 95058'25", on line 
between sees.25 and 36, T.110 N., R.43 
W., Lyon County, at bridge on county 
road, 1.2 miles southwest of Russell.

105 1969-70, 
1973-74

16.0 1961-62,
1964. 

1967-74

34.2 1969-70, 
1974

189 1963-66,
1969, 

1973-74

197 1969,
1974

162 1969-70, 
1974

a486 1968-70, 
1974

29.1 1969, 
1973-74

13.8 1969, 
1973-74

42.7 1969,
1974

13.1 1969,
1974

3- 1-74

10-16-73
11-16-73 
3- 6-74 
8- 1-74

3- 1-74

8-28-74

3- 1-74

8-14-74

8-15-74

8-14-74

8-14-74

8-14-74

8-14-74

Discharge 
(cfs)

.21

.87

.62
7.65
.31

.41

.26

Coon Creek near Lat 44 O19'22", long 950 58'42", on line 
Russell, Minn. between sees.23 and 24, T.110 N., 

R.43 W., Lyon County, at bridge on 
county road, 1.3 miles west of Russell.

* Also a crest-stage partial-record station, 
a Approximately.

14.6

131

91.0

1969,
1974

1966-69, 
1973-74

1966-69. 
1973-74

1.00

17.2

73.4

1.38

.04

.79

.31

8-14-74 .77

8-28-74 .02

3-28-74 0



Station 
No.

05315300

05316590

05316630

05316680

05316740

05316840

05316855

05316870

05316879

05316880

05316890

05316895

05316910

DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 

Discharge measurements made at low-flow partial record stations during water year 1974—Continued

Measurements 

Station name Location area of Date

187

Drainage
area 

(sq mi)

Period
of 

record

Three Mile Creek 
near Ghent, 
Minn.

Birch Coulee 
Creek near 
Morton, Minn.

Wabasha Creek 
near Morton, 
Minn.

Ridgely Creek at 
Port Ridgely 
State Memorial 
Park near St. 
George, Minn.

Little Rock Creek 
near Fairfax, 
Minn.

Cottonwood River 
near Tracy, 
Minn.

Meadow Creek near 
Tracy, Minn.

Plum Creek near 
Walnut Grove, 
Minn.

Pell Creek near 
Lamberton, 
Minn.

Cottonwood River 
near Lamberton, 
Minn.

Dutch Charley 
Creek near 
Lamberton, 
Minn.

Highwater Creek 
near Lamberton, 
Minn.

Dry Creek at 
Sanborn, Minn.

Minnesota River basin—Continued

Lat 44°31'30", long 95°50'12", on line 
between sec.7, T.112 N., R.41 W., 
and sec.12, T.112 N., R.42 W., Lyon 
County, at bridge on County Highway 
65, 2.9 miles northeast of Ghent.

Lat 44°32'30", long 94°57'12", at Common 
Corner of sees.32 and 33, T.113 N., 
R.34 W., and sec. 5, T.112 N., R.34 W., 
Renville County, at bridge on State 
Highway 19, 1.6 miles southeast of 
Morton.

Lat 44029'45", long 94°54'23", in NE^sNEV 
sec.22, T.112 N., R.34 W., Redwood 
County, at bridge on county road, 5-4 
miles southeast of Morton.

Lat 44°26 I 49", long 94°43'22", in NW^SWi; 
sec.5, T.lll N., R.32 W., Nicollet 
County, at culvert on County Highway 
29, 10 miles northwest of St. George.

Lat 44°23'4l", long 94°37'15", in NW\NW\ 
sec.30, T.lll N., R.31 W., Nicollet 
County, at bridge on County Highway 
21, 0.7 mile upstream from mouth, 
and 10 miles southeast of Fairfax.

Lat 44°20 l 4l"-, long 95O36'50", on line 
between sees.11 and 12, T.110 N., 
R.40 W., Lyon County, at bridge on 
County Highway 11, 7-2 miles north 
of Tracy.

Lat 44°21'16", long 95°36'50", on line 
between sees.11 and 12, T.110 N., 
R.40 W., Lyon County, at bridge on 
County Highway 11, 7-9 miles north of 
Tracy.

Lat 44°l6'90", long 95°25'39", on line 
between sees.4 and 9, T.109 N., R.38 
W., Redwood County, at bridge on 
county road, 3.8 miles northeast of 
Walnut Grove.

Lat 44°l4'47", long 95°19'56", in 
sec.18, T.109 N., R.37 W., Redwood 
County, at bridge on county road, 3 
miles west of Lamberton.

73.4

68.4

73.0

70.4

86.3

76.7

97-7

82.6

51.5

Lat 44°15'17", long 95°l8'40", in SE^SE^ a430 
sec.8, T.109 N., R.37 W., Redwood 
County, 0.5 mile downstream from Pell 
Creek, 2.2 miles upstream from dam, 
500 ft upstream from county road, and 
2.5 miles northwest of Lamberton.

Lat 44°12'58", long 95°l6'12", on line 88.2 
between sees.26 and 27, T.109 N., 
R.37 W., Redwood County, at bridge on 
County Highway 6, 1.2 miles south of 
Lamberton.

Lat 44°12'36", long 95°l4'45", on line 108 
between sees.25 and 36, T.109 N., 
R.37 W., Redwood County, at bridge on 
County Highway 15, 1.9 miles southeast 
of Lamberton.

Lat 44°11'43", long 95°08'15", on line 39.6 
between sec.35, T.109 N., R.36 W., 
Redwood County and sec.2, T.108 N., 
R.36 W., Cottonwood County, at bridge 
on County Highway 41, at the southwest 
limits of Sanborn, and 1.5 miles up 
stream from mouth.

1969, 
1973-74

1969,
1974

1969, 
1973-74

1969-70, 
1974

1966-70, 
1974

1968-69, 
1973-74

1969, 
1973-74

1969, 
1973-74

1969, 
1973-74

1966-69, 
1973-74

1969. 
1973-74

1969, 
1973-74

1969, 
1973-74

7-23-74

8-14-74

8-14-74

9- 3-74

9- 3-74

7-23-74

7-23-74

7-23-74

7-23-74

8-29-74

7-24-74

7-24-74

7-24-74

Discharge 
(cfs)

1.92

1.10

.68

.25

1.48

.08

b.005

.25

.06

.81

.13

a Approximately, 
b Estimated.
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Discharge measurements made at low-flow partial-record stations during water year 1974—Continued

Measurements 

Station name Location area of DateStation 
No.

05316940

05316960

05316970

05316990

05318220

05318700

05318800

05318900

05319100

'05319490

05335110

05335130

05335150

Drainage
area 

(sq mi)

Period
of 

record

Minnesota River basin — Continued

Mound Creek near 
Springfield, 
Minn.

Coal Mine Creek 
near Springfield, 
Minn.

Cottonwood River 
at Leavenworth, 
Minn.

Sleepy Eye Creek 
near Cobden, 
Minn.

Cedar Creek near 
Trimont, Minn.

Watonwan River at 
La Salle, Minn.

St. James Creek 
near La Salle, 
Minn.

South Pork
Watonwan River 
near Ormsby, 
Minn.

South Pork
Watonwan River 
near Madelia, 
Minn.

Watonwan River 
above Garden 
City, Minn.

Lower Tamarack 
River near 
Duxbury, Minn.

McDermott Creek 
near Duxbury, 
Minn.

Hay Creek near 
Markville, 
Minn.

Lat 44°11'40", long 95°03'34", in 
sec. 4, T.108 N. , R.35 W. , Brown 
County, at bridge on County Highway 2, 
0.9 mile upstream from mouth, and 5 
miles southwest of Springfield.

Lat 44°13'28», long 95°01'55", on line 
between sees. 22 and 27, T.109 N. , R.35 
W., Brown County, at bridge on county 
road, 1.2 miles upstream from mouth, 
and 3 miles southwest of Springfield.

Lat 44°13'39", long 94°48'22", on line 
between sees. 21 and 22, T.109 N. , 
R.33 W. , Brown County, at bridge on 
County Highway 8, 0.2 mile north of 
Leavenworth.

Lat 44°15'4l", long 94°49'35", on line 
between sees. 8 and 9, T.109 N. , R.33 
W. , Brown County, at bridge on county 
road, 1.8 miles southeast of Cobden.

Lat 43°45'51", long 94°39'l6", on line 
between sees. 34 and 35, T.104 N. , 
R.32 W. , Martin County, at bridge on 
County Highway 52, 2 miles upstream 
from mouth, and 3 miles east of 
Trimont, Minn.

Lat 44°03'53", long 94°35'22", on line 
between sees. 19 and 20, T.107 N. , 
R.31 W. , Watonwan County, at bridge 
on county road, 1 mile southwest of 
La Salle.

Lat 44°03'04", long 94°33'27", on line 
between sees. 21 and 28, T.107 N. , 
R.31 W. , Watonwan County, at bridge 
on County Highway 3, 100 ft downstream 
from Butterfield Creek, and 1.4 miles 
southeast of La Salle.

Lat 43°53'03", long 94°4l'09", in 
sec. 21, T.105 N., R.32 W. , Watonwan 
County, at bridge on State Highway 4, 
2.5 miles north of Ormsby.

Lat 44°02'33", long 94 027'42", in NE^SVft; 
sec. 29, T.107 N., R.30 W. , Watonwan 
County, at bridge on County Highway 
116, 0.7 mile upstream from mouth, and 
2.3 miles southwest of Madelia.

Lat 44°01'32", long 94°13'45", in NE^SE^ 
sec. 31, T.107 N. , R.28 W. , Blue Earth 
County, at bridge on County Highway 
20, 3.5 miles southwest of Garden 
City.

St. Croix River basin

Lat 46°05'56", long 92°30'00", on line 
between sees. 21 and 28, T.42 N. , R.17 
W. , Pine County, at bridge on County 
Highway 25, 2 miles south of Duxbury.

Lat 46 005'56", long 92°28'30", on line 
between sees. 22 and 27, T.42 N. , R.17 
W. , Pine County, at bridge on County 
Highway 25, 0.6 mile upstream from 
mouth, and 2.5 miles southeast of 
Duxbury .

Lat 46°05'18", long 92°24'33", in NE^SE^ 
sec. 30, T.42 N., R.16 W. , Pine County, 
at bridge on County Highway 25, and 
4 miles west of Markville.

53.0

44.8

a850

a290

54.0

a210

aH5

110

al85

a800

1968-69, 
1973-74

1968-69, 
1973-74

1966-70, 
1973-74

1966-70, 
1973-74

1969-71, 
1974

1968-70, 
1974

1968-70, 
1974

1969-71, 
1974

1968-70, 
1974

1968-70, 
1973-74

1967,
1970,
1974

1967,
1970,
1974

1967,
1970,
1974

7-24-74

7-24-74

8-29-74

8-29-74

9- 4-74

9- 3-74

9- 3-74

9- 4-74

9- 3-74

3-13-74
4- 2-74

9-19-74

9-19-74

9-19-74

Discharge 
(cfs)

1.18

2.83

2.23

.03

.15

1.64

.06

1.36

162
117

4.'

2.00

* Also a crest-stage partial-record station, 
a Approximately.



Station 
No.

05335151

05335170

05335890

05335900

05336005

05336240

05336280

05336320

05336900

05336990

05337010

05337200

05337220

05337300

DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 

Discharge measurements made at low-flow partial-record stations during water year 1974—Continued

Measurements 

Date

189

Station name

Lower Tamarack 
River near 
Markville, Minn.

Crooked Creek 
near Hinckley, 
Minn.

Little Sand Creek 
near Hinckley, 
Minn.

Sand Creek near 
Hinckley, Minn.

Bear Creek near 
Hinckley, Minn.

Kettle River near 
Sturgeon Lake, 
Minn.

Moose River at 
Barnura, Minn.

Moose River at 
Sturgeon Lake, 
Minn.

North Branch 
Grindstone 
River near 
Hinckley, Minn.

South Branch 
Grindstone 
River near 
Hinckley, Minn.

Grindstone River 
near Hinckley, 
Minn.

Snake River 
near Warman, 
Minn

Snowshoe Brook 
near Warman, 
Minn.

Knife River near 
Warman, Minn.

Location
Drainage

area 
(sq mi)

Period
of 

record

St. Croix River basin — Continued,

Lat 46°04'49", long 92O23'37", in
sec. 32, T.42 N., R.16 W. , Pine County, 
at bridge on county road, 3 miles 
southwest of Markville.

Lat 46°00'42", long 92°31'45", in
sec. 30, T.41 N., R.17 W. , Pine County, 
at bridge on State Highway 48, 2.7 
miles upstream from mouth, 8 miles 
south of Duxbury, and 19 miles east of 
Hinckley.

Lat 45058'59", long 92°39'55", in
sec. 31, T.41 N., R.18 W. , Pine County, 
at bridge on county road, 14 miles 
southeast of Hinckley.

Lat 450 57'08", long 92 O40'04", in NVPsSVPs 
sec. 13, T.40 N. , R.19 W. , Pine County, 
at bridge on St. Croix State Park 
road, 2.5 miles upstream from mouth, 
5.4 miles southeast of Cloverdale, 
and 11 miles southeast of Hinckley.

Lat 45°56'45", long 92O42'44", in
sec. 21, T.40 N., R.19 W. , Pine County, 
at bridge on St. Croix State Park 
road, 12 miles southeast of Hinckley.

Lat 46°23'26", long 92°52'57", in NW^NVPs 
sec. 16, T.45 N. , R.20 W. , Pine County, 
at bridge on County Highway 46, 2.9 
miles northwest of Sturgeon Lake.

Lat t6°30'15", long 92°4l'32", in NE^Mft; 
sec.l, T.46 N., R.19 W. , Carlton 
County, at bridge on old U.S. Highway 
61, at Barnum.

Lat 46°22'57", long 92O 50'27", in NW^SVPs 
sec. 1H, T.45 N., R.20 W. , Pine County, 
at bridge on County Highway 46 at 
Sturgeon Lake, 1.5 miles upstream from 
mouth.

Lat 46°02'03", long 92°58'l6", on line 
between secs.lt and 15, T.4l N. , R.21 
W. , Pine County, at bridge on county 
road, 1.8 miles northwest of Hinckley.

Lat 460 01'28", long 92°58'l6", on line 
between sees. 22 and 23, T.41 N. , R.21 
W., Pine County, at culvert on county 
road, 1.5 miles northwest of Hinckley.

Lat 460 00'40", long 92°52'37"» on line 
between sees. 21 and 28, T.41 N. , R.20 
W. , Pine County, at bridge on State 
Highway 48, 1.6 miles upstream from 
mouth, and 2.8 miles east of Hinckley.

Lat 46°01'29", long 93 O13'51", on line 
between sees. 15 and 22, T.41 N. , R.23 
W. , Kanabec County, at bridge on 
County Highway 3, 0.1 mile east of 
bridge over Snowshoe Brook, and 3.2 
miles southeast of Warman.

Lat 46°01'29", long 93 O14'20", on line 
between sees. 15 and 22, T.41 N. , R.23 
W. , Kanabec County, at bridge on 
County Highway 3, 0.3 mile upstream 
from mouth, and 3 miles southeast of 
Warman .

Lat 46°02'47", long 93°25'57", on line 
between sees. 7, T.41 N. , R.24 W. , and 
sec. 12, T.41 N. , R.25 W. , on Kanabec- 
Mille Lacs County line, at bridge on 
State Highway 47, 7 miles west of 
Warman.

1967,
1970,
1974

1966-70, 
1974

1967,
1970,
1974

1966-70, 
1974

1967,
1970,
1974

1966-69, 
1974

1967,
1971,
1974

1965-69, 
1974

1967,
1970,
1974

1967,
1970,
1974

1967, 
1970, 
197*

1967,
1969-70,

1974

1967,
1970,
1974

1967,
1970,
1974

9-19-74

9-20-74

9-20-74

9-20-74

9-20-74

9-18-74

9-18-74

9-18-74

Discharge 
(cfs)

14.2

16.1

2.16

31.5

7.27

26.1

6.22

26.4

9-18-74 19.6

9-18-74 2.62

9-19-74 19.2

9-17-74

9-17-74

9-17-74

21.3

1.15

.20



190 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES

Discharge measurements made at low-flow partial-record stations during water year 1974—Continued

Measurements 

Station name Location area of DateStation
No.

05337500

05337530

05337550

05337600

Drainage
area 

(sq mi)

Period
of 

record

St. Croix River basin — Continued

Snake River at 
Mora, Minn.

Little Ann River 
near Mora, 
Minn.

Ann River near 
Mora, Minn.

Groundhouse River 
near Ogilvie, 
Minn.

05337650 South Fork
Groundhouse 
River near 
Ogilvie, Minn.

05337700

05337790

05337900

05339490

05339720

05339750

05339800

05339950

05340060

053*10100

Groundhouse River 
at Brunswick, 
Minn.

Mud Creek at 
Quamba, Minn.

Snake River at 
Grasston, Minn.

Rock Creek near 
Rush City, 
Minn.

Rush Creek near 
Rush City, 
Minn.

Goose Creek near 
Harris, Minn.

Sunrise River 
near Wyoming, 
Minn.

West Branch 
Sunrise River 
at Stacy, 
Minn.

Sunrise River 
tributary near 
Lindstrom, 
Minn.

North Branch 
Sunrise River 
tributary near 
Weber, Minn.

Lat 45°51'50", long 93O17'47", in 
sec.l4, T.39 N. , R.24 W. , Kanabec 
County, at bridge on State Highway 23 
and 65, at Mora.

Lat 45°56'0rl , long 93°25 I 11", on line 
between sees. 23 and 26, T.4D N. , R.25 
W. , Kanabec County, at bridge on 
County Highway 26, 7 miles n'orthwest 
of Mora.

422

Lat 450 50'07", long 93O19'54", in 
sec. 28, T.39 N. , R.24 W. , Kanabec 
County, at bridge on County Highway 
14, 3.5 miles southwest of Mora.

Lat 45°48 I 12", long 93°23 I 52" J on line 
between secs.l and 12, T.38 N. , R.25 
W. , Kanabec County, at bridge on 
county road, 2 miles southeast of 
Ogilvie.

Lat 45°47 I 20", long 93°23 lil8". on line 
between sees. 12 and 13, T.38 N. , R.25 
W. , Kanabec County, at bridge on 
county road, 3 miles southeast of 
Ogilvie.

Lat 45°47'28" long 93°l6'33", in 
sec. 12, T.38 N. , R.24 W. , Kanabec 
County, at bridge on county road in 
Brunswick, 2 miles upstream from mouth.

Lat 45°55'10", long 93009'48", in 
sec. 26, T.40 N. , R.23 W. , Kanabec 
County, at bridge on State Highway 23, 
0.8 mile northeast of Quamba.

Lat 45°47 I 19", long 93008'48", in 
sec. 12, T.38 N. , R.23 W. , Kanabec 
County, at bridge on State Highway 
70, near south boundary of Grasston.

Lat 4542'58", long 92°53 I 15", in 
sec. 7, T.37 N. , R.20 W. , Chisago 
County, at bridge on County Highway 3, 
4.5 miles northeast of Rush City.

Lat 45°39'19", long 92053'55", on line 
between sec. 31, T.37 N. , R.20 W. , 
and sec. 36, T.37 N. , R.21 W. , Chisago 
County, at bridge on County Highway 
56, 3.5 miles southeast of Rush City.

Lat 45°36 I 45", long 92055'29", in N 
sec. 14, T.36 N. , R.21 W. , Chisago 
County, at bridge on County Highway 
57 , 3 miles northeast of Harris.

Lat 45°19 I 59", long 92°57 I 05", in 
sec. 22, T.33 N. , R.21 W., Chisago 
County, at bridge on State Highway 98, 
2 miles east of Wyoming.

Lat 45023'29", long 92°59'52", in SE^NEJ.; 
sec. 31, T.34 N. , R.21 W. , Chisago 
County, at bridge on county road, at 
southwest edge of Stacy, and 2.0 miles 
upstream from mouth.

Lat 450 27'19", long 92O53'51", in 
sec.l, T.34 N. , R.21 W. , Chisago 
County, at culvert on County Highway 
15, 0.7 mile upstream from mouth, and 
5.5 miles northwest of Lindstrom.

Lat 450 30'00", long 93°04'44", in 
sec. 22, T.35 N. , R.22 W. , Isanti 
County, at culvert on County Highway 
5, 0.6 mile upstream from mouth, and 
2.8 miles northeast of Weber.

a!38

1909-13*
1966-69,

1974

1967,
1970,
1974

1967,
1970,
1974

1967,
1969-70,

1974

1967,
1969-70,

1974

1966-70, 
1974

1967,
1970,
1974

1967,
1969-70,

1974

1967-69, 
1974

1967-69, 
1974

1967,
1969,
1974

45.3 1967, 
1969-70, 

1974

53.5 1967, 
1969-70, 

1974

1969,
1974

1969-70, 
1974

a65

a54

Discharge 
(cfs)

9-18-74

9-17-74

9-17-74

9-16-74

9-16-74

9-16-74

9-17-74

9-16-74

9- 5-74

9- 5-74

9- 5-74

9-24-74

9-24-74

9- 6-74

9- 6-74

57.5

.86

9.61

4.13

9.38

31.2

1.25

163

2.67

6.14

2.93

2.16

5.5*

.25

f Operated as a continuous-record station, 
a Approximately.



Station 
No.

05340110

05340130

053*0170

053*0550

05311550

DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 

Discharge measurements made at low-flow partial-record stations during water year 1974—Continued

Measurements

Station name Location area of Date

191

Drainage
area 

(sq mi)

Period
of 

record

North Branch 
Sunrise River 
near Weber, 
Minn.

North Branch 
Sunrise River 
at North Branch, 
Mlnn.

North Branch 
Sunrise River 
near North 
Branch, Minn.

Lawrence Creek 
at Franconia, 
Minn.

Browns Creek at 
Stillwater, 
Minn.

053*1790 St. Croix River 
tributary at 
Afton, Minn.

053*1810 Trout Brook 
near Afton, 
Minn.

05352810 Turtje Creek
near Owatonna, 
Minn.

05352900 Maple Creek at
Owatonna, Minn.

0535*600 Wolf Creek near 
Dundas, Minn.

05355020 Heath Creek near 
Northfield, 
Minn.

053550*0 Chub Creek at 
Randolph, 
Minn.

05355060 Spring Creek near 
Cannon Falls, 
Minn.

05355080 Prairie Creek near 
Cannon Falls, 
Minn.

a Approximately.

St. Croix River basin — Continued

Lat 45°29'59", long 93°03'22", in SE^SVft; 
sec. 23, T.35 N., R.22 W., Isanti 
County, at bridge on County Highway 5, 
3.8 miles northeast of Weber.

Lat 45°30'57", long 92°58'47", in SVftSVft; 
sec. 16, T.35 N., R.21 W. , Chisago 
County, at culvert on U.S. Highway 61, 
at North Branch.

Lat 45030'48", long 92°53'36", on line 
between secs.18 and 19, T.35 N. , R.20 
W. , Chisago County, at bridge on State 
Highway 95, 4 miles east of North 
Branch.

Lat 45°22'l6", long 92°4l'37", in 
sec. 3, T.33 N. , R.19 W. , Chisago 
County, at bridge on county road, 
1.0 mile upstream from mouth at 
Franconia.

Lat 45°04'35", long 92°48'21", in
sec. 21, T.30 N., R.20 W., Washington 
County, at culvert on State Highway 
95, 0.1 mile upstream from mouth at 
Stillwater.

Lat lt4°53 '49", long 92°46'59", in NE^SE?,; 
sec. 22, T.28 N., R.20 W. , Washington 
County, at bridge on County Highway 
21, 0.2 mile upstream from mouth at 
Afton.

Lat 44°51'49", long 92°48'04", in SVftSVft; 
sec. 34, T.28 N. , R.20 W. , Washington 
County, at bridge on County Highway 
21, 1.9 miles upstream from mouth, and 
2.9 miles southwest of Afton.

Cannon River basin

Lat 44°02'00", long 93°l4'46", on line 
between sees. 32 and 33, T.107 N. , 
R.20 W., Steele County, at bridge on 
county road, 0.7 mile upstream from 
mouth, and 3.7 miles south of 
Owatonna.

Lat 44°05'42", long 93°13'24", in NVPsNVPs 
sec. 10, T.107 N., R.20 W. , Steele 
County, 0.3 mile upstream from mouth, 
and at Elm Street bridge in Owatonna.

Lat 44°24'38", long 93°13'15", on line 
between sees. 21 and 22, T.lll N. , R.20 
W. , Rice County, at bridge on County 
Highway 8, 0.7 mile upstream from 
mouth, and 1.5 miles southwest of 
Dundas .

Lat 44°26'48 n , long 93°ll'15 n , in NVPsSEJi; 
sec. 2, T.lll N., R.20 W., Riee County, 
at bridge on County Highway 78, 0.2 
mile upstream from mouth, and 1.5 
miles southwest of Northfield.

Lat 44°31'23", long 93°01'46", in 
sec. 7, T.112 N., R.l8 W. , Goodhue 
County, at bridge on County Highway 
94, at west edge of Randolph.

Lat 44 030'21", long 92°59'40", in 
see. 16, T.112 N. , R.18 W. , Goodhue 
County, at bridge on county road. 0.5 
mile upstream from mouth, and 4.4 
miles west of Cannon Falls.

Lat 44 029'10", long 92°59'l4", on line 
between sees. 21 and 28, T.112 N. , 
R.18 W. , Goodhue County, at bridge on 
State Highway 19, 4.5 miles southwest 
of Cannon Falls.

a72

1969-70, 
1974

1969,
1974

1967-70, 
1974

1969-70, 
1974

1969,
1974

1969,
1974

1969,
1974

41.1 1969-71, 
1974

39-0 1969-71, 
1974

a43 1969-72, 
1974

a38 1965, 
1969-72, 

1974

a86 1969-72, 
1974

all 1969-72, 
1974

a86 1966-71, 
1974

9- 6-74

9- 6-74

Discharge 
(cfs)

.07

10.8

9- 5-74

9-24-74

9-24-74

9_24-74

9-24-74

9-26-74

9-26-74

9- 5-74

9- 5-74

9- 5-74

9- 5-74

9- 5-74

22.5

1.96

3-31

.31

.32

• 50

1.22

.78

.27

4.89

.73

9.99



192 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES

Discharge measurements made at low-flow partial-record stations during water year 1974—-Continued

Measurements 

Station name Location area of DateStation 
No.

05355110

05355215

05355260

05355280

05355350

Drainage
area 

(sq mi)

Period
of 

record
Discharge 

(cfs)

05355360

•05372930

*05372950

*05372990

05373100

05373130

05373150

05373200

Little Cannon 
River near 
Cannon Palls, 
Minn.

Belle Creek near 
Vasa, Minn.

Spring Creek near 
Red Wing, Minn.

Hay Creek at Red 
Wing, Minn.

Wells Creek near 
Prontenac, Minn.

Miller Creek near 
Lake City, Minn.

Bear Creek at 
Rochester, 
Minn.

Silver Creek at 
Rochester, 
Minn.

Cascade Creek 
at Rochester, 
Minn.

Milliken Creek 
near Concord, 
Minn.

North Branch 
Middle Pork 
Zumbro River 
at Pine Island, 
Minn.

Middle Pork Zumbro 
River near 
Oronoco, Minn.

Cannon River basin—Continued

Lat 44°28'25", long 92°55'53", in SE^SVft; a89 1966-71, 9- 5-71 11.8 
sec.25, T.112 N., R.l8 W., Goodhue 1974 
County, at bridge on county highway, 
2.5 miles south of Cannon Palls.

Lat 44°32'01", long 92°44'11", in NE'sSE's a75 1966-71, 9-18-74 0 
sec.4, T.112 N., R.16 W., Goodhue 1974 
County, at bridge on County Highway 7» 
2 miles south of Vasa.

Spring Creek basin

Lat 44°33'42", long 92°36"»2", on line - 1969-71, 9-18-74 6.30 
between sees.27 and 28, T.113 N., 1974 
R.15 W., Goodhue County, at bridge on 
County Highway 53, 4 miles west of 
Red Wing.

Hay Creek basin

Lat 44°33'09", long 92°33'46", in SE^NVft a48 1940-41, 9-18-74 27.4 
sec.36, T.113 N., R.15 W., Goodhue 1969-71, 
County, at bridge on county road in 1974 
Red Wing, 1.9 miles upstream from 
mouth.

Dodge Center Creek 
near Dodge 
Center, Minn.

Wells Creek basin

Lat 44°30'32", long 92°19'26", in NE^NVft 68.9 1969-71, 
sec.13, T.112 N., R.13 W., Goodhue 1974 
County, at bridge on county road lead 
ing to Old Prontenac, 1.2 miles south 
of Old Prontenac, and 1.6 miles east 
of Prontenac.

Miller Creek basin

Lat 44°25'51", long 92°l6'35", in NW^SE^ 14.6 1969-71, 
sec.8, T.lll N., R.12 W., Wabasha 1974 
County, at bridge on County Highway 9, 
1.3 miles south of Lake City.

Zumbro River basin

Lat 44°00'29", long 92°26'44", in SVftsSE^ 80.0 1965, 
sec.l, T.106 N., R.14 W., Olmsted 1968-71, 
County, at bridge on U.S. Highway 14 1974 
and 52 in Rochester, and 1.2 miles 
upstream from mouth.

Lat 44°01'44", long 92°25'44", in SWsNE^ 17-3 1968-74 
sec.31, T.107 N., R.13 W., Olmsted 
County, at bridge on county road at 
east edge of Rochester, 1.7 miles up 
stream from mouth.

Lat 44°01'51", long 92°28'l8", in SE^NWs 37.0 1968-71, 
sec.35, T.107 N., R.14 W., Olmsted 1974 
County, at bridge on 7th Street N.W. 
in Rochester, 0.6 miles upstream from 
mouth.

Lat 44°08'04", long 92°46'07", in SVftsNE^ - 1970-71, 
sec.29, T.108 N., R.16 W., Dodge 1974 
County, at bridge on County Highway 
22, 3.5 miles southeast of Concord.

Lat 44°12'10", long 92°38'45", in SVftjNWu - 1970-71, 
sec.32, T.109 N., R.15 W., Goodhue 1974 
County, at bridge on Main Street in 
Pine Island, and 0.3 mile upstream 
from Middle Pork Zumbro River.

Lat 44°10'10", long 92°34'24", in SVftjSVft; - 1969-71, 
sec.12, T.108 N., R.15 W., Olmsted 1974 
County, at bridge on County Highway 
31, 2 miles west of Oronoco.

1970-71, 
1974

9-18-74

Lat 44°01'48", long 92°53 I lt", in 
sec.32, T.107 N., R.17 W., Dodge 
County, at bridge on County Road H, 
1.5 miles west of Dodge Center.

* Also a crest-stage partial-record station.
a Approximately.

9-18-74

9-24-74

9-24-74

9-23-74

9-25-74

9-25-74

9-25-74

9-26-74

29.4

4.62

26.1

.16

4.65

.98

6.83

30.5

2.97



Station 
No.

05373290

05373400

05373850

05373950

05373995

05374420

05374450

05374480

05374520

05374600

DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 

Discharge measurements made at low-flow partial-record stations during water year 1974—Continued

Measurements 

Station name Location area of Date

193

Drainage
area 

(sq mi)

Period
of 

record
Discharge 

(cfs)

South Branch 
Middle Pork 
Zumbro River 
near Oronoco, 
Minn.

Dry Run Creek 
near Oronoco, 
Minn.

North Pork Zumbro 
River at 
Mazeppa, Minn.

Trout Brook near 
Mazeppa, Minn.

Cold Creek at 
Zumbro Palls, 
Minn.

Long Creek near 
Millville, 
Minn.

Middle Creek near 
Theilman, Minn.

Spring Creek near 
West Albany, 
Minn.

West Indian Creek 
at Theilman, 
Minn.

Trout Brook at 
Dumfries, Minn.

05375000 German Creek near 
Kellogg, Minn.

05377510 Whitewater River 
at Weaver, 
Minn.

Zumbro River basin — Continued

Lat 44°08'35", long 92°35'51", in 
sec. 23, T.108 N. , R.15 W. , Olmsted 
County, at bridge on County Highway 3, 
3.5 miles southwest of Oronoco.

Lat 44°11'33", long 92°30 t 17", in 
sec. 4, T.108 N. , R.14 W. , Olmsted 
County, at bridge on county road, 2 
miles northeast of Oronoco.

Lat 44°16'00", long 92°32'58", in 
sec. 7, T.109 N. , R.14 W. , Wabasha 
County, at bridge on County Highway 1, 
at the southwest edge of Mazeppa.

Lat 44°l6'34", long 92°31'l6", in SWuNE** 
sec. 5, T.109 N. , R.14 W. , Wabasha 
County, at bridge on State Highway 60, 
1.3 miles east of Mazeppa.

Lat 44°17'l8", long 92°26'02", in SEINE'S 
sec. 36, T.110 N. , R.14 W., Wabasha 
County, at triple box culvert on State 
Highway 60, 0.2 mile upstream from 
mouth, and 0.6 mile northwest of 
Zumbro Palls.

Lat 44°15'58", long 92°l4'24", in SWuSE^ 
sec. 3, T.109 N. , R.12 W. , Wabasha 
County, at bridge on new road along 
right bank of the Zumbro River, 0.2 
mile upstream from mouth, and about 
3.2 miles northeast of Millville.

Lat 44°15'58", long 92°13'39", on line 
between sees. 2 and 11, T.109 N. , R.12 
W. , Wabasha County, at bridge on 
county road, 0.7 mile upstream from 
mouth, 2.5 miles southwest of Theilman, 
and 3.7 miles northeast of Millville.

Lat 44°18'06", long 92°l4'36", in NE^SWu 
sec. 27, T.110 N. , R.12 W. , Wabasha 
County, at bridge on County Highway 11, 
0.8 mile upstream from mouth, and 2.2 
miles east of West Albany.

Lat 44°17'21", long 92°10'58", in SE^NVft; 
sec. 31, T.110 N. , R.ll W., Wabasha 
County, at bridge on County Highway 4, 
0.3 mile upstream from mouth, and 0.5 
mile east of Theilman.

Lat 44°20'49", long 92°06'53", in SWuNE^ 
sec. 10, T.110 N. , R.ll W. , Wabasha 
County, at bridge on State Highway 60, 
0.3 mile east of intersection of County 
Highway 30 and State Highway 60 in 
Dumfries, and 1.2 miles upstream from 
mouth.

German Creek basin

Lat 44°17'34", long 91°59'21", on line 
between sees. 34 and 35, T.110 N. , 
R.10 W. , Wabasha County, at bridge on 
U.S. Highway 61, 1.1 miles southeast 
of Kellogg.

Whitewater River basin

Lat 44°12"IO", long 91°55'36", in SE^SWs 
sec. 29, T.109 N. , R.9 W. , Wabasha 
County, at bridge on old U.S. Highway 
61, 100 ft upstream from new Route 61 
bridge, and 0.6 mile southeast of 
Weaver.

a210

45-9

1969-71, 
1974

1970-71, 
1974

1969-71, 
1974

1969-71, 
1974

1916,
1969-71,

1974

9-25-74

9-25-74

9- 6-74

9- 6-74

9- 6-74

1970-71, 
1974

1969-70, 
1974

9- 6-74

9_l8-74

a310

1969-71, 
1974

1932-33, 
1935,

1940-42, 
1971, 
1974

9-18-74

28.3

6.36

38.9

16.4

17.2

1970-71, 9- 6-74 13.7 
1974

1970-71, 9-18-74 12.2 
1974

1969-71, 9- 6-74 18.7 
1974

11.1

.54

1.60

163

a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1974—Continued

Measurements 

Station name Location area of DateStation 
No.

•05384120 South Branch Root 
River at 
Lanesboro, Minn.

05384900 Money Creek near 
Houston, Minn.

05385300 Riceford Creek at 
Yucatan, Minn.

05385400 Beaver Creek near 
Sheldon, Minn.

05386050 Silver Creek near 
Houston, Minn.

05387240 Upper Iowa River 
near LeRoy, 
Minn.

05387250 Little Iowa River 
near LeRoy, 
Minn.

05455900 Cedar River near 
Blooming 
Prairie, Minn.

05455930 Roberts Creek
near Lansing, 
Minn.

05455960 Wolf Creek at
Austin, Minn.

05457160 Rose Creek near 
Austin, Minn.

Drainage
area 

(sq mi)

Period of
of 

record

05457220

05457280

Woodbury Creek 
near Lyle, 
Minn.

Otter Creek at 
Lyle, Minn.

Root River basin

Lat 43°43'19", long 91°58'43", in NE^SE^ a297 
sec.13, T.103 N., R.10 W., Pillmore 
County, at West Coffe St. bridge 
leading to ball park in Lanesboro, 2.5 
miles upstream from mouth.

Lat 43 047'42", long 91O35'40", in NE^SE^ a78 
sec.19, T.104 N., R.6 W., Houston 
County, at bridge on State Highway 76, 
2.7 miles northwest of Houston.

Lat 43°40'52", long 91°4l'13", in SWsNW« 
sec.33, T.103 N., R.7 W., Houston 
County, at bridge on County Highway 4, 
0.4 mile east of Yucatan, and 0.7 mile 
upstream from mouth.

Lat 43°42'24", long 91O36'01", in NWWft 
sec.19, T.103 N., R.6 W., Houston 
County, at bridge on County Highway 10, 
1.3 miles upstream from mouth, and 2 
miles north of Sheldon.

Lat 43 047'10", long 91O29'52", in NW%NE%
sec.25, T.104 N., R.6 W., Houston
County, at bridge on County Highway 21,
4 miles northeast of Houston.

Upper Iowa River basin

Lat 43°31'38", long 920 32'12", in 
sec.29, T.101 N., R.14 W., Mower 
County, at bridge on county road,- 2 
miles northwest of LeRoy.

Lat 43031'57", long 92°31'06", in 
sec.21, T.101 N., R.14 W., Mower 
County, at bridge on county road in 
Lake Louise State Park, 1.7 miles 
northwest of LeRoy.

Iowa River basin

Lat 43°51'H7", long 93°00'24", on line 
between sees.29 and 32, T.105 N., 
R.18 W., Dodge County, at bridge on 
County Highway 2, 2.1 miles east of 
Blooming Prairie, Minn.

Lat 43045'32", long 92O56'59", on line 
between secs.l and 2, T.103 N., R.18 
W., Mower County, at bridge on county 
road, 0.4 mile upstream from mouth, 
and i.H miles northeast of Lansing.

Lat 43041'28", long 92057'36", in SVfljSE'e 
sec.26, T.103 N., R.18 W., Mower 
County, at bridge on County Highway 
25 in Todd Park at Austin, and 0.3 
mile upstream from mouth.

Lat 43036'48", long 92°58'10", on line 
between sees.26 and 27, T.102 N., 
R.18 W., Mower County, at bridge on 
County Highway 29, 0.3 mile upstream 
from mouth, and 3-8 miles south of 
Austin.

Lat 43°30'37", long 930 00'34", on line 
between sees.32 and 33, T.101 N., 
R.18 W., Mower County, at bridge on 
State Highway 105, 3.3 miles west of 
Lyle.

Lat 43°30 I 00", long 92°55'52", in
sec.36, T.101 N., R.18 W., Mower
County, at bridge on county road on
Minn.-Iowa border in Lyle.

1915, 
1940-42, 

1967, 
1971, 
1974

1969-71, 
1974

1971,
1974

1971:
1974

1971,
1974

1971,
1974

1969,
1974

1971,
1974

1969,
1971,
1974

1969,
1971,
1974

1969,
1971,
1974

1971,
1974

1971,
1974

9-18-74

9-19-74

9-19-74

9-19-74

9-19-74

9-19-74

9-19-74

9-18-74

9-18-74

9-18-74

9-18-74

9-19-74

9-19-74

Discharge 
(cfs)

129

40.2

38.9

31.1

9.84

4.19

1.76

2.66

1.59

• 33

5.98

4.05

5.64

• Also a crest-stage partial-record station, 
a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1974—Continued

Measurements

195

Station 
No.

Station name

05457780 Little Cedar River 
near Johnsburg, 
Minn.

05458970 Shell Rock River 
at Gordonsville, 
Minn.

05458975 Goose Creek near 
Gordonsville, 
Minn.

05459040 Lime Creek near 
Emmons, Minn.

05474770 Beaver Creek
near Currie, 
Minn.

05474800 Lime Creek near 
Avoca, Minn.

05474920 Okabena Creek 
at Okabena, 
Minn.

05474980 Jack Creek near 
Heron Lake, 
Minn.

05476990 East Fork Des 
Moines River 
near Ceylon, 
Minn.

06480600

06482520

06482540

06482710

Flandreau Creek 
near Cazenovia, 
Minn.

Pipestone Creek 
near Pipestone, 
Minn.

Split Rock Creek 
near Jasper, 
Minn.

Beaver Creek 
near Luverne, 
Minn.

Location

Iowa River basin — Coritinued

Drainage Period
area of Date Discharge

(sq mi) record (cfs)

Lat 43°30 f OO", long 92°44'57", in 
sec. 33, T.101 N. , R.l6 W. , Mower 
County, at bridge on county road on 
Minn. -Iowa border, 1.1 miles southeast 
of Johnsburg.

Lat 43°30'51", long 93°l6'06", on line 
between sees. 29 and 32, T.101 N., 
R.20 W., Freeborn County, at bridge 
on County Highway 1, 0.8 mile west 
of Gordons ville.

Lat 43°30'13", long 93°l6 f 24", in 
sec. 31, T.101 N., R.20 W., Freeborn 
County, at bridge on County Highway 1, 
0.2 mile upstream from mouth, and 1.1 
miles southwest of Sordonsville.

Lat 43°30'00", long 93°33'29", in 
sec. 35, T.101 N., R.23 W. , Freeborn 
County, at bridge on County Highway 
60, 3-5 miles west of Emmons.

Des Moines River basin

Lat 44°03'30", long 95°43 f 08", in NWsSVft; 
sec. 24, T.107 N. , R.4l W. , Murray 
County, at bridge on county road, 2.8 
miles southwest of Currie.

Lat 43°56'58", long 95°31'71", at
Common Corner of sees. 27, 28, and 33, 
T.106 N. , R.39 W. , Murray County, at 
bridge on County Highway 6, 0.6 mile 
upstream from mouth, and 6.2 miles 
east of Avoca.

Lat 43°44'38", long 95°l8 f 54", on line 
between sees. 7 and 8, T.103 N. , R.37 
W. , Jackson County, at bridge on 
County Highway 9, 0.3 mile north of 
Okabena.

Lat 43°46'10", long 95°l8«54", on line 
between sees. 31 and 32, T.104 N. , 
R.37 W., Jackson County, at bridge 
on County Highway 9, 1.8 miles south 
of Heron Lake.

Lat 43°34'08", long 94°38'04", on line 
between sees. 11 and 12, T.101 N. , 
R.32 W. , Martin County, at bridge on 
County Highway 67 » 2.4 miles north 
of Ceylon.

Big Sioux River basin

Lat 44°04'54", long 96°26'27", in NE^NWs 
sec. 13, T.107 N. , R.47 W. , Pipestone 
County, at bridge on County Highway 
13, 3-5 miles northwest of Cazenovia.

Lat 43°58'49", long 96°26'08", on line 
between sees. 13 and 24, T.106 N., 
R.47 W. , Pipestone County, at bridge 
on County Highway 55, 6.1 miles 
southwest of Pipestone.

Lat 43°46'36", long 96°26'13", on line 
between sees. 26 and 35, T.104 N. , 
R.47 W. , Rock County, at bridge on 
county road, 5.4 miles southwest of 
Jasper.

Lat 43°39'35", long 96°l8'51", on line 
between sees. 2 and 11, T.102 N. , R. 
46 W. , Rook County, at bridge on 
County Highway 5, 5.4 miles west of 
Luverne .

1971,
1974

1971,
1974

1971,
1974

1971,
1974

177 1969-70, 
1972-74

95.0 1969-70, 
1972-74

141 1969-70, 
1973-74

218 1969-70, 
1973-74

a!55 1971, 
1973-74

92.2 1971, 
1973-74

113 1971, 
1973-74

310 1969-70, 
1973-74

35.5 1969-70, 
1973-74

9-19-74

9-20-74

9-20-74

9-20-74

7-24-74

7-24-74

7-24-74

7-24-74

8-29-74

7-23-74

7-23-74

7-24-74

7-24-74

4.80

24.4

1.50

5.78

.48

.02

4.14

.57

.27

2.76

.47

3.47

a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1974—Continued

Measurements 

Station name Location area of DateStation 
No.

06482720 Little Beaver 
Creek near 
Luverne, Minn.

06482740 Beaver Creek near 
Beaver Creek, 
Minn.

06482930 Rock River at
Edgerton, Minn.

Drainage
area 

(sq mi)

Period
of 

record

06482935 Chanarambie 
Creek at 
Edgerton, 
Minn.

06482945 Rock River near 
Hardwick, Minn.

06482980 Champepadan 
Creek near 
Hardwick, Minn.

*06483000 Rock River at
Luverne, Minn.

06483030 Elk Creek near 
Luverne, Minn.

06483070 Ash Creek at 
Ash Creek, 
Minn.

06483240 Kanaranzi Creek 
near Kanaranzi , 
Minn.

06483310 Mud Creek near 
Hills, Minn.

06483355

•06603530

Little Rock River 
near Bigelow, 
Minn.

Little Sioux River 
near Spafford, 
Minn.

06603690 West Pork Little
Sioux River near 
Sioux Valley, 
Minn.

Big Sioux River basin—Continued

Lat 43°39'36", long 96°l6'50", on line 12.8 
between sees.6 and 7, T.102 N., R. 
45 W., Rock County, at bridge on 
County Highway 5, 3-8 miles west of 
Luverne.

Lat 43°35'31", long 96°25'55", on line 84.6 
between sees.35 and 36, T.102 N., 
R.47 W., Rock County, at bridge on 
State Highway 23, 3.8 miles southwest 
of Beaver Creek.

Lat 43°52'l4", long 96°08'27", in SWsNWs 121 
sec.28, T.105 N., R.44 W., Pipestone 
County, at bridge on County Highway 
10 at west edge of Edgerton, 1.7 miles 
upstream from Chanarambie Creek.

Lat 43°52'l4", long 96°07'23", in NWsSWs 72.0 
sec.27, T.105 N., R.44 W., Pipestone 
County, at bridge on County Highway 1 
in Edgerton, 1 mile upstream from mouth.

Lat 43°43'04", long 96°09'51", on line 312 
between secs.18 and 19, T.103 N., R. 
44 W., Rock County, at bridge on 
County Highway 8, 4.3 miles southeast 
of Hardwick.

Lat 43°30'01", long 96°07'59", in NE'sSE's 
sec.20, T.103. N., R.44 W., Rock County, 
at bridge on County Highway 9, 1.2 
miles upstream from mouth, and 5-8 
miles southeast of Hardwick.

Lat 43°39'15", long 96°12'03", in SWINE'S 425 
sec.11, T.102 N., R.45 W., Rock County, 
at bridge on Main Street (County High 
way 4) in Luverne.

Lat 43°36'11", long 96°10'22", on line 
between sec. 25, T.102 N. . R.45 W. , 
and sec. 30, T.102 N. , R.44 W. , Rock 
County, at bridge on County Highway 
9, 4 miles southeast of Luverne.

Lat 43°32'57", long 96°11'46", in NE'sSE's 
sec. 14, T.101 N., R.45 W. , Rock County, 
at bridge on county road, 0.7 mile 
north of Ash Creek.

Lat 43°30'01", long 96°07'12", on, line 
between sec. 4, T.100 N. , R.44 W. , 
and sec. 33, T.101 N. , R.44 W. , Rock 
County, at bridge on county road on 
Iowa-Minnesota border, 5.3 miles 
southwest of Kanaranzi.

Lat 43°30'53", long 96°20'27", on line 
between sees. 27 and 34, T.101 N. , R. 
46 W. , Rock County, at bridge on 
county road, 1.2 miles southeast of 
Hills.

Lat 43°30'00", long 95°50'57", in SE^SVPs 
sec. 35, T.101 N. , R.42 W. , Nobles 
County, at bridge on county road on 
Iowa-Minnesota border, 8 miles west of 
Bigelow.

Little Sioux River basin

Lat 43°36'08", long 95°15'27", in 
sec. 34, T.102 N. , R.37 W. , Jackson 
County, at bridge on county road, 1.6 
miles downstream from Jackson County 
ditch No. 11, and 5.8 miles east of 
Spafford.

Lat 43°30'02", long 95°l6'46", in SENSE'S 
sec. 33, T.101 N. , R.37 W. , Jackson 
County, at bridge on County Highway 
62, 3.3 miles southeast of Sioux Valley.

75-5

62.0

13.4

192

25.9

91.5

41.1

106

1969-70, 
1973-74

1969-70, 
1973-74

1969-70, 
1973-74

1969-70, 
1973-74

1969-70, 
1973-74

1969-70, 
1973-74

1911-14?*,
1967-68,
1970-74

1969-70, 
1973-74

1969-70, 
1973-74

1969-70, 
1973-74

1969-70, 
1973-74

1971, 
1973-74

1962-67, 
1969-70, 
1972-74

1971, 
1973-74

Discharge 
(cfs)

7-24-74

7_24-74

7-23-74

7-23-74

7-23-74

7-23-74

8-21-74

7-24-74

7-24-74

7-24-74

7-24-74

7-24-74

7-24-74

7-24-74

1.15

.43

1.13

18.1

.22

.02

.64

* Also a crest-stage partial-record station. 
7* Operated as a continuous-record station.
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Crest-stage partial-record stations

The following table contains annual maximum discharge for crest-stage stations. A crest-stage is a device 
which will register the peak stage occurring between inspections of the gage. A stage-discharge relation for 
each gage is developed from discharge measurements made by indirect measurements of peak flow or by current 
meter. The date of the maximum discharge is not always certain but is usually determined by comparison with 
nearby continuous-record stations, weather records, or local inquiry. Only, the maximum discharge for each water 
year is given. Information on some lower floods may have been obtained, and discharge measurements may have 
been made for purposes of establishing the stage-discharge relation, but these are not published herein. The 
years given in the period of record represent water years for which the annual maximum has been determined.

Annual maximum discharge at crest-stage partial-record stations during water year 1974

Station 
No.

Station name

04011370 Little Devil Track 
River near Grand 
Marais, Minn.

01011390 Little Devil Track 
River tributary 
near Grand 
Marais, Minn.

•04012500 Poplar River at 
Lutsen, Minn.

04013100 Lake Superior
tributary near 
Taconite Harbor, 
Minn.

04013200 Caribou River near 
Little Marais, 
Minn.

04015150 Crow Creek near 
Silver Creek, 
Minn.

04015200 Encampment River 
tributary at 
Silver Creek, 
Minn.

04015250 Silver Creek
tributary near 
Two Harbors, 
Minn.

04015300 Little Stewart
River near Two 
Harbors, Minn.

04015360 Lake Superior
tributary No. 2 
at French River. 
Minn.

04015370 Talmadge River at 
Duluth, Minn.

04015400 Miller Creek at 
Duluth, Minn.

04017700 McKinley Lake 
tributary at 
McKinley, Minn.

04021205 Ploodwood River 
near Ploodwood, 
Minn.

Location
Drainage Period

area of
(sq mi) record

Annual maximum
Gage Dis- 

Date height charge 
(feet) (cfs)

Streams tributary to Lake Superior

Lat 47°47'09", long 90°19'44", in 
sec.9, T.61 N., R.I E., Cook County 
at culvert on County Highway 12, 1.6 
miles upstream from mouth, and 2.5 
miles north of Grand Marais.

Lat 47°47'17", long 90°19'20", in SE^SEft: 
sec.4, T.61 N., R.I E., Cook County, 
at culvert on County Highway 55, 0.2 
mile upstream from mouth, and 2.8 
miles north of Grand Marais.

Lat 47°38'23", long 90°42'31", in SW^NE* 
sec.33, T.60 N., R.3 W., Cook County, 
350 feet upstream from bridge on U.S. 
Highway 6l at Lutsen, and 0.3 mile 
upstream from mouth.

Lat 47°29'14", long 90°59'19", in SWVSE3( 
sec.20, T.58 N., R.5 W., Cook County, 
at culvert on U.S. Highway 6l, 0.2 
mile upstream from mouth, and 3.7 
miles southwest of Taconite Harbor.

Lat 47°27'51", long 91°01'50", in NWnSEftj 
sec.36, T.58 N., R.6 W., Lake County, 
at culvert on U.S. Highway 6l, 0.2 
mile upstream from mouth, and 5.2 
miles northeast of Little Marais.

Lat 47008'30" long 91°34'38", in SWVSWV 
sec.23, T.5 1! N., R.10 W., Lake County, 
at culvert on County Highway 3, 2.3 
miles northeast of Silver Creek, and 
4.0 miles upstream from mouth.

Lat 47°07'01", long 91°36'04", in NE^SEJu 
sec.33, T.54 N., R.10 W., Lake County, 
at culvert on County Highway 3, 0.3 
mile north of Silver Creek, and 1.4 
miles upstream from mouth.

Lat 47°04'40", long 91°36'49", in SWaNE^ 
sec.16, T.53 N., R.10 W., Lake County, 
at culvert on County Highway 3. 1.0 
mile upstream from mouth, and 4.5 
miles northeast of Two Harbors.

Lat 47°03'52", long 91°40'03", in SEINE'S 
sec.24, T.53 N., R.ll W., Lake County, 
at culvert on county highway, 2.0 
miles upstream from mouth, and 2.7 
miles north of Two Harbors.

Lat 46°53'43", long 9lO54'31", in SWVSEftj 
sec.18, T.51 N., R.12 W., St. Louis 
County, at culvert on U.S. Highway 6l, 
0.35 mile upstream from mouth, and O.f 
mile west of French River.

Lat 46°53'20", long 91°55'21", in SE^NEJu 
sec.24, T.51 N., R.13 W., St. Louis 
County, at culvert on U.S. Highway 6l, 
0.6 mile upstream from mouth, and 0.5 
mile northeast of Duluth city limits.

Lat 46°49'01", long 92°10'42", In SE3(NE3( 
sec.13, T.50 N., R.15 W., St. Louis 
County, at culvert on U.S. Highway 53, 
0.2 mile northwest of Duluth city 
limits.

Lat 47°30'41" long 92°25'11", in SWrj 
sec.18, T.58 N., R.l6 W., St. Louis 
County, at culvert on State Highway 
135 at west edge of McKinley.

Lat 46017' 15", long 92053'40", In 
sec.32, T.52 N., R.20 W., St. Louis 
County, at bridge on County Highway 
835, 500 feet west of State Highway 
73, and 2 miles north of Ploodwood.

7.49 1961-74 5-11-74 18.96 250

.47 1966-74 4-22-74 all.64 8.9

114 1912-17?*, 5-12-74 4.98 1,050 
1928-477*, 
1952-61?*, 
1972-74

1.56 1964-74 10- 6-73 10.4? 129

22.7 1961-74 5-11-74 13.88 655

1.07 1960-74 10- 9-73 11.19 154

.96 1960-74 10- 9-73 11.03 149

3.72 1965-74 10- 9-73 11.00 (/)

5.54 1960-74 10- 9-73 13.05 362

1.4l 1964-74 6-10-74 23.5 282

5.79 1964-74 10- 9-73 18.02 680

4.92 1960-74 10- 9-73 17.19 282

,37 1960-74 10-11-73 8.57 19

1972-74 10-13-73 17.96 1,300

* Also a low-flow partial-record station.
/ Discharge not determined.
7* Operated as a continuous-record gaging station.
a Backwater from ice.
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Annual maximum discharge at crest-stage partial-record stations during water year 1974—Continued

Station 
No.

Station name Location
Drainage

area 
(sq mi)

•04024095 Nemadji River near 
Holyoke, Minn.

04024100 Rock Creek near
Blackhoof, Minn.

OH02H110 Rock Creek tribu 
tary near Black- 
Hoof, Minn.

OH02H200 South Pork Nemadji 
River near 
Holyoke, Minn.

050H7700 West Branch
Mustinka River 
tributary near 
Graceville, Minn

050H9200 Eighteenmile Creek 
near Wheaton, 
Minn.

05060800 Buffalo River near 
Callaway, Minn.

*05061200 Whisky Creek at 
Barnesville, 
Minn.

05061HOO Hay Creek above 
Downer, Minn.

05062H70 Marsh Creek tribu 
tary near 
Mahnomen, Minn.

05062700 Wild Rice River 
tributary near 
Twin Valley, 
Minn.

05062800 Coon Creek near 
Twin Valley, 
Minn.

05063200 Spring Creek
tributary near 
Ogema, Minn.

*05063500 South Branch Wild 
Rice River near 
Borup, Minn.

Streams tributary to Lake Superior—Continued

118Lat 46°31'04", long 92°23'22", in 
sec.32, T.47 N., R.l6 W., Carlton 
County, at bridge on State Highway 23, 
3.5 miles north of Holyoke.

Lat 46°32'10", long 92°22'12", in S>ft;SEi[; 
sec.21, T.47 N., R.16 W., Carlton 
County, at culvert on State Highway 23, 
4.0 miles upstream from mouth, and 4.4 
miles east of Blackhoof.

Lat 46°32'l4", long 92°22'05", in NE^SE^ 
sec.21, T.47 N., R.16 W., Carlton 
County, at culvert on State Highway 23, 
0.1 mile upstream from mouth, and 4.5 
miles east of Blackhoof.

Lat 46°29'38", long 92°24'36", in SE^SE^ 
sec.6, T.46 N., R.l6 W., Carlton 
County, at culvert on State Highway 23, 
1.7 miles downstream from Clear Creek, 
and 2.0 miles northwest of Holyoke.

Red River of the North basin

Lat 45°36'53" J long 96O19'47", in NE^NVA; 
sec.28, T.125 N., R.45 W., Traverse 
County, at culvert on county highway, 
6.0 mile northeast of Graceville.

Lat 45°47'l8", long 96°31'52", on west 
quarter of line between sees.2*1 and 
25, T.127 N., R.1I7 W., Traverse County, 
at culvert on County Highway 67, 1.4 
miles upstream from mouth, and 2.0 
miles southwest of Wheaton.

Lat 47°01'17", long 95°54'43", in SWWs 
sec.17, T.141 N., R.4l W., Becker 
County, at culvert on U.S. Highway 59, 
2.7 miles north of Callaway.

Lat 46°39'35", long 96°23'54", in SE^SW^ 
sec.20, T.137 N., R.45 W., Clay County, 
at culvert on State Highway 34, 0.7 
mile upstream from Blue Eagle Lake, 
and 1.0 mile northeast of Barnesville.

Lat 1|6°44'37", long 96°25'12", in NWsNWs 
sec.30, T.138 N., R.45 W., Clay County, 
at culvert on county road, 3-1 miles 
east of Downer.

05062280 Mosquito Creek near Lat 47°27'02", long 95°22'55", in SW^NVft; 
Bagley, Minn. sec.21, T.146 N., R.37 W., Clearwater 

County, at culvert on State Highway 
92, 5.0 miles south of Bagley.

Lat 47019'31". long 96°04'4l", in SE^SVft; 
sec.36, T.145 N., R.43 W., Norman 
County, at culvert on State Highway 
31, 0.1 mile upstream from mouth, and 
5.2 miles west of Mahnomen.

Lat 47°17'47", long 96°19'42", in SW^SEJi; 
sec.12, T.144 N., R.45 W., Norman 
County, at culvert on State Highway 
31, 1.2 miles upstream from mouth, and 
4.1 miles northwest of Twin Valley.

Lat 47°15'51". long 96°20'34", in NEWs 
sec. 26, T.144 N., R.45 W., Norman 
County, at bridge on County Highway 
28, 1.3 miles upstream from mouth, and 
4.0 miles west of Twin Valley.

Lat 470 07'22" long 95°57'35", in SE^SE^ 
sec.11, T.142 N., R.42 W., Becker 
County, at culvert on county highway, 
2.0 miles northwest of Ogema.

Lat 47°11'40", long 96°34'40", in NW^NVA; 
sec.24, T.143 N., R.47 W. , Norman 
County, at bridge on County Highway 
193, 4 miles northwest of Borup. 

05073600 South Branch Battle Lat 47°52'17», long 94°17'45", in NW^NE^ 
River at sec.25, T.151 N., R.29 W., Koochiching 
Northome, Minn. County, at culvert on U.S. Highway 71, 

0.7 mile west of Northome, and 3-1 
miles upstream from Battle Lake. 

* Also a low-flow partial-record station. 
/ Discharge not determined.
^ Operated as a continuous-record gaging station. 
< Less than. 
a Backwater from ice. 
b Peak stage did not reach bottom of gage.

Annual maximum 
Period Gage Dis-
of Date height charge 

record (feet) (cfs)

1973-7 1* 6-10-74 12.55 (/)

1961-65, 
1967-7 1*

6- 6-74 16.07 362

.20 1961-74 10-11-73 9.14

3-37 1964-74

68.5 1965-68, 
1970-74

1971

25.3 1961-64, 
1965-66?*, 
1967-74

5.81 1961-74

3.98 1961-74

11.9 1961-74

2.16 1961-74

8.7

19.4 1961-74 6- 6-74 12.85 760

(b) <6

3-14-74 a4.07 (/)

94.5 1960-74 4-27-74 13.65 400

4-12-74 4.26 105

7-13-74 5.85 11

4-12-74 alO.08 34

4-12-74 al4.56 370

11-12-74 12.18 94

50.8 1962-74 4-27-74 12.09 1,060

4.99 1963-74 

254
1972-74 

2.80 1960-74

4-27-74 6.71 59

4-12-74 a!9.02 1,100

5-11-74 14.52 75
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Annual maximum discharge at crest-stage partial-record stations during water year 1971*—Continued

Station 
No.

Station name

05073750 Spring Creek near 
Blackduck, Minn.

05073800 Perry Creek tribu 
tary near 
Snooks, Minn.

05076600 Red Lake River
tributary near 
Thief River 
Falls, Minn.

05078180 Silver Creek near 
Clearbrook, Minn.

05078200 Silver Creek
tributary at 
Clearbrook, Minn.

05078400 Clearwater River 
tributary near 
Plummer, Minn.

05128300 Pike River near 
Gilbert, Minn.

05128700 Pike River
tributary near 
Wahlsten, Minn.

05129710 Johnson Creek near 
Britt, Minn.

05130300 Boriin Creek near 
Chisholm, Minn.

*05131750 Big Fork River 
near Bigfork, 
Minn.

•05200145 Mississippi River 
at Bemidji, 
Minn.

05210200 Smith Creek near 
Hill City, Minn.

Location

Annual maximum 
Drainage Period Gage Dis-

area of Date height charge 
(sq mi) record (feet) (cfs)

Red River of the North basin—Continued

Lat 47°46'23", long 94°31'22", in 
sec. 32, T.150 N. , R.30 W. , Beltrami 
County, at culvert on County Highway 
304, 3.1 miles north of Blackduck, and 
3.2 miles upstream from mouth.

Lat 47°52'00", long 94°32'52", in 
sec. 30, T.151 N., R.30 W. , Beltrami 
County, at culvert on State Highway 
72. 5.2 miles west of Shocks.

Lat 48°04'44", long 96°12'15", in
sec. 8, T.153 N. , R.43 W. , Pennington 
County, at culvert on County Highway 
7, 0.5 mile upstream from mouth, and 
3.1 miles south of Thief River Palls.

Lat 47°38'43", long 95°26'33", in m\ 
sec. 13, T.148 N. , R.38 W. , Clearwater 
County, at culvert on county highway, 
3.4 miles south of Clearbrook.

Lat 47°4l'49" long 95°25'50", in SW^Nlift; 
sec. 29, T.149 N. , R.37 W. , Clearwater 
County, at culvert on county highway, 
at north edge of Clearbrook, 0.9 mile 
upstream from mouth.

Lat 47°52'34", long 96°08'35", in SE^SE^ 
sec. 22, T.151 N., R.43 W. , Red Lake 
County, at culvert on county highway, 
1.2 miles upstream from mouth, and 5.3 
miles southwest of Plummer.

Lake of the Woods basin

Lat 47°29'34", long 92°29'15", in 
sec. 22, T.58 N. , R.17 W. , St. Louis 
County, at culvert on State Highway 
135, 1.1 miles west of Gilbert.

Lat 47°43'04", long 92°17'12", in 
sec. 32, T.6l N. , R.15 W. , St. Louis 
County, at culvert on State Highway 
135, 1.2 miles south of Wahlsten, and 
2.7 miles upstream from mouth.

Lat 47°39'40", long 92°38'03", in NWJsNEJs 
sec. 28, T.60 N. , R.18 W. , St. Louis 
County, at culvert adjacent to U.S. 
Highway 53, 0.6 mile downstream from 
Sand Lake, and 5.9 miles west of Britt.

Lat 47°36'l4", long 92°51'58", in SE)sSE)s 
sec. 9, T.59 N. , R.20 W. , St. Louis 
County, at culvert on State Highway 73,
I.2 miles upstream from mouth, and 7.8 
miles north of Chisholm. 

Lat 47°45'05", long 93°46'33", in SE)sNE)s 
sec. 27, T.61 N., R.27 W. , Itasca 
County, at bridge on State Highway 6, 
5.5 miles west of Bigfork.

Mississippi River main stem

Lat 47°27'04", long 94°54'23", in NW^Nlift; 
sec. 20, T.146 N. , R.33 W. , Beltrami 
County, at bridge on County Highway
II, 1.5 miles southwest of intersection 
of U.S. Highway 2 and County Highway 7 
in Bemidji.

Smith Creek basin

Lat 47°04'58", long 93°34'59", in 
sec. 13, T.53 N., R.26 W. , Itasca 
County, at culvert on U.S. Highway 169, 
6.2 miles north of Hill City.

7.96 1960-74 6- 6-71 15.20 143

1.14 1960-74 6- 6-74 c6.8l 23

2.33 1962-74 4-21-74 8.10 117

4.96 1960-74 4-17-74 9.57 57

6.02 1960-74 4-17-74 ell.86 67

7.75 1961-74 4-12-74 a!3-24 (/)

.73 1966-74 4-21-74 8.69 50

1.93 1961-74 10-10-73 8.22 105

6.92 1961-64, 10-11-73 8.11 29 
1966-74

13-7 1959-74 10-12-73 c!3.06 335

1973-74 6- 7-74 13-37 1,800

1973-74 4-20-74 12.33 979

.00 1961-74 10-10-73 c6.59 235

* Also a low-flow partial-record station.
/ Discharge not determined.
a Backwater from ice.
c Affected by shifting control.
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Annual maximum discharge at crest-stage partial-record stations during water year 197t—-Continued

Station 
No.

Station name Location

Annual maximum 
Drainage Period Gage Dis-

area of Date height charge 
(sq mi) record (feet) (cfs)

Swan River basin

05216980 Swan River tribu 
tary at Warba, 
Minn.

05217700 Bluff Creek near 
Jacobson, Minn.

•05221020 Willow River below 
Palisade, Minn.

Lat 47°07'11", long 93°15'00", in 
sec. 34, T.54 N., R.23 W. , Itasca 
County, at culvert on U.S. Highway 2, 
0.9 mile upstream from mouth, and 1.1 
miles southeast of Warba.

Bluff Creek basin

3.95 1961-74 10-10-73 6.12 49

Lat 47°00'19", long 93°17'30", in 
sec. 8, T.52 N. , R.23 W. , Aitkin 
County, at culvert on State Highway 
200, 1.2 miles west of Jacobson.

Willow River basin

Lat 46°42'38", long 93°33'21", in 
sec. 30, T.49 N. , R.25 W. , Aitkin 
County, at bridge on County Highway 3, 
3.2 miles west of Palisade.

Crow Win River basin

05244100 Kitten Creek near 
Sebeka, Minn.

Lat 46°40'33", long 95°04"l6", in 
sec. 15, T.137 N. , R.35 W. , Wadena 
County, at culvert on county highway, 
3.2 miles north of Sebeka, and 3-3 
miles upstream from mouth.

Lat 46°37'49", long 94°55'51", in 
sec. 36, T.137 N., R.34 W., Wadena 
County, at bridge on State Highway 
227, 2.5 miles west of Nimrod, and 3 
miles upstream from mouth.

Lat 46027 '25", long 94050' 29", in 
sec. 31, T.135 N. , R.33 W., Wadena 
County, at bridge on County Highway 
29, 2.3 miles upstream from mouth, and 
7 miles northeast of Aldrich.

Mississippi River main stem

•05261000 Mississippi River Lat 46°10'50", long 94°21'56", in SEk 
near Port Ripley, sec. 27, T.43 N. , R.32 W. , Crow Wing 
Minn. County, on left bank 600 ft upstream

from Nokasippi River, and 1.0 mile
north of Port Ripley.

05244200 Cat River near 
Nimrod, Minn.

•05244440 Leaf River near 
Aldrich, Minn.

1.50 1961-74 6- 6-74 7.85 44

1972-71 10-17-73 16.00 2,870

14.7 1961-74 10-10-73 10.95 400

49.2 1961-74 10-12-73 9.43 560

1972-74 10-13-73 15.83 1,440

11,010 1929?*, 4-17-74 1147.13 27,000 
1972-74

Platte River basin

05267800 Big Mink Creek
tributary near 
Lastrup, Minn.

•05267900 Hillman Creek near 
Pierz, Minn.

'05268000 Platte River above 
Royalton, Minn.

05270300 Sauk River tribu 
tary at Spring 
Hill, Minn.

05270310 Sauk River tribu 
tary No. 2 near 
St. Martin, Minn.

Lat 46°01'58", long 94°06'13", in 
sec. 14, T.4l N., R.30 W. , Morrison 
County, at culvert on State Highway 
25, 1.4 miles upstream from mouth, and 
2.1 miles west of Lastrup.

Lat 45°58'27", long 94° 34 '21", in NE3uSE3ij 
sec. 9, T.40 N. , R.30 W. , Morrison 
County, at bridge on county highway 
1.1 miles upstream from mouth, and 1.5 
miles east of Pierz.

Lat 45°50'43", long 94°17'40", in 
sec. 26, T.39 N. , R.31 W. , Morrison 
County, at bridge on County Highway 
27, 0.6 mile north of Royalton, and 
6.6 miles upstream from mouth.

Sauk River basin

Lat 45°31'22", long 94°48'31", in 
sec. 27, T.124 N. , R.33 W. , Stearns 
County, at culvert on State Highway 
1.0 mile east of Spring Hill, and 2 
miles upstream from mouth.

Lat 45°31'44", long 94°44'50", in 
sec. 19, T.124 N. , R.32 W. , Stearns 
County, at culvert on county highway, 
4.2 miles northwest of St. Martin.

1.53 1961-74 4- 2-74 a8.64 4

46.7 1964-74 6- 6-74 12.61 77

335 1929-36/, 1974 (b) <1,800 
1972-74

7.06 1960-74 6- 6-74 10.81 260

.24 I960. 4- 1-74 a8.06 14 
1962-74

• Also a low-flow partial-record station.
t Operated as a continuous-record gaging station.
< Less than.
a Backwater from ice.
b Peak stage did not reach bottom of gage.
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Annual maximum discharge at crest-stage partial-record stations during water year 1974 — Continued

Station 
No.

Station name Location

Johnson Creek basin

Annual maximum 
Drainage Period Gage Dis-

area of Date height charge 
(sq mi) record (feet) (cfs)

05271800 Johnson Creek 
tributary at 
Luxemburg, Minn.

05272000 Johnson Creek
tributary No. 2 
near St. Augusta, 
Minn.

•05272300 Johnson Creek near 
St. Augusta, 
Minn.

05273510 Mississippi River 
at Clearwater, 
Minn.

05273700 Otsego Creek near 
Otsego, Minn.

05274200 Stony Brook tribu 
tary near Foley, 
Minn.

05276100 North Fork Crow
River tributary 
near Paynesville, 
Minn.

05276200 North Fork Crow 
River at 
Paynesville, 
Minn.

05278350 Fountain Creek near 
Montrose, Minn.

05278700 Otter Creek near 
Lester Prairie, 
Minn.

05278750 Otter Creek tribu 
tary near Lester 
Prairie, Minn.

05278850 Buffalo Creek
tributary near 
Brownton, Minn.

05280300 School Lake Creek 
tributary near 
St. Michael, 
Minn.

Lat 45°26'30", long 94°l4'46", in 
sec. 30, T.123 N. , R.28 W. , Stearns 
County, at culverts on State Highway 
15, 0.8 mile south of Luxemburg.

Lat 45°26'52", long 94°12'00", in NE^SE^ 
sec. 21, T.123 N. , R.28 W. , Stearns 
County, at culverts on county highway, 
0.7 mile upstream from mouth, and 3.1 
miles southwest of St. Augusta.

Lat 45°27'49", long 94°09'19", in NWuSVPr; 
sec. 13, T.123 N. , R.28 W. , Stearns 
County, at bridge on County Highway 7, 
1.0 mile south of St. Augusta, and 3.3 
miles upstream from mouth.

Mississippi River main stem

Lat 45°25'15", long 94°02'37", in 
sec. 23, T.34 N. , R.30 W. , Sherburne 
County, on left bank 700 feet upstream 
from bridge, on State Highway 24 at 
Clearwater.

Otsego Creek basin

Lat 45°17'19", long 93°38'59", in 
sec.13, T.121 N., R.24 W., Wright 
County, at culvert on County Highway 
39, 1.3 miles upstream from mouth, and 
1.9 miles west of Otsego.

Elk River basin

Lat 45°38'42", long 93°54'54", in NEVNWr; 
sec.2, T.36 N., R.29 W., Benton 
County, at culvert on State Highway 
25, 0.3 mile upstream from mouth, andr 
1.5 miles south of Foley.

Crow River basin

Lat 45°23'29", long 94°46'56", in SW\NW( 
sec.12, T.122 N., R.33 W., Kandiyohi 
County, at culvert on county highway, 
1.2 miles upstream from mouth, and 3.0 
miles west of Paynesville.

Lat 45°23'09", long 94°42'4l", in 
sec.9, T.122 N., R.32 W., Stearns 
County, at bridge on county road at 
northeast edge of Paynesville city 
limits.

Lat 45°01'20", long 93°56'29", in 
sec.22, T.118 N., R.26 W., Wright 
County, at culvert on County Highway 
30, 3.3 miles southwest of Montrose.

Lat 44°54'23", long 94°04'24", in SENSE'S 
sec.28, T.117 N., R.27 W., McLeod 
County, at culvert on State Highway 7, 
2.1 miles northwest of Lester Prairie, 
and 4.4 miles upstream from mouth.

Lat 44°53'34", long 94°04'24", in SE^SE^ 
sec.33, T.117 N., R.27 W., McLeod 
County, at culvert on County Highway 
63, 1.7 miles northwest of Lester 
Prairie, and 3-3 miles upstream from 
mouth.

Lat 44°45'55", long 94°22'33", in NE^SE^ 
sec.13, T.115 N., R.30 W., McLeod 
County, at culvert on State Highway 
15, 0.6 mile upstream from mouth, and 
2.6 miles northwest of Brownton.

Lat 45°12'09", long 93°4l'31", in NW^SEJi; 
sec.15, T.120 N., R.24 W., Wright 
County, at culvert on county highway, 
0.2 mile upstream from mouth, and 1.5 
miles southwest of St. Michael.

3.82 1964-74 5-10-74 6.57 11

13.4 1964-74 9- 9-74 6.45 (/)

46.7 1964-74 3-31-74 a!2.l6 85

1972-74 10-16-73 15.48 23,800

3.11 1964-74 10-10-73 4.31 88

2.26 1960-74 6- 6-74 7.09 13

.55 1960-74 10- 9-73 16.52 6.8

1973-74 3-16-73 5.17 (/) 
1974 (b) d300

6.73 1962-74 7-12-74 6.27 60

30.2 1961-74 4- 3-74 6.80 63

1.54 1962-74 4- 3-74 8.38 31

9.45 1961-74 4-12-74 13-45 23

2.04 1964-74 6-10-74 9.13 59

* Also a low-flow partial-record station.
/ Discharge not determined.
a Backwater from ice.
b Peak stage did not reach bottom of gage.
d Estimated; gage height unknown.
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Annual maximum discharge at crest-stage partial-record stations during water year 1974—Continued

Station 
No.

Station name Location

Annual maximum 
Drainage Period Gage Dis-

area of Date height charge 
(sq mi) record (feet) (cfs)

05284600 Robinson Brook 
near Onamia, 
Hlnn.

05284620 Rum River tributary 
near Onamia, 
Hlnn.

05284920 Stanchfleld Creek 
tributary near 
Day, Mlnn.

05299100 Lazarus Creek
tributary near 
Canby, Minn.

05301200 Minnesota River 
tributary near 
Montevideo, Minn.

05302970 Outlet Creek
tributary near 
Starbuck, Minn.

05303450 Hassel Creek near 
Clontarf, Minn.

•05305200 Spring Creek near 
Montevideo, Minn.

05311200 North Branch Yellow 
Medicine River 
near Ivanhoe, 
Mlnn.

05311250 North Branch Yellow 
Medicine River 
tributary near 
Wilno, Minn.

05311300 North Branch Yellow 
Medicine River 
tributary No. 2 
near Porter, 
Mlnn.

Redwood River at 
Ruthton, Minn.

05314900

•05315200 

05316550

•05316570

Prairie Ravine 
near Marshall, 
Mlnn.

West Fork Beaver 
Creek near 
Olivia, Minn.

Beaver Creek at 
Beaver Falls, 
Minn.

Rum River basin

Lat 45°58'22", long 93°39'42", in NE'sSE's 
sec.11, T.40 N., R.2? W., Mille Lacs 
County, at culvert on U.S. Highway 
169, 0.2 mile upstream from mouth, and 
6.8 miles south of Onamia.

Lat 45°57'29", long 93°39'43", in NE'sSE's 
sec.lt, T.40 N., R.27 W., Mille Lacs 
County, at culvert on U.S. Highway 
169, 0.3 mile upstream from mouth, and 
7.8 miles south of Onamia.

Lat 4504l'29", long 93°23'45", in NVftSE^ 
sec.13, T.37 N., R.25 W., Isanti 
County, at culvert on County Highway 
60, 0.5 mile upstream from mouth, and 
1.5 miles southwest of Day.

Minnesota River basin

Lat 4H°43'04", long 96°19'42", in NE^NVft; 
sec.6, T.114 N., R.45 W., Yellow Medi 
cine County, at culvert on State High 
way 68, 2.7 miles west of Canby, and 
4.2 miles upstream from mouth.

Lat 44056'08", long 95°48'12", in SW^SE's 
sec.16, T.117 N., R.4l W., Lac qui 
Parle County, at culvert on U.S. High 
way 212, 0.1 mile upstream from mouth, 
and 4.0 miles west of Montevideo.

Lat 45°31'l8", long 950 33'43", in SWJsNVft; 
sec.27, T.124 N., R.39 W., Pope County, 
at culvert on State Highway 29, 2.0 
miles upstream from mouth, and 6.6 
miles south of Starbuck.

Lat 45°24'03", long 95°34'13", in SW^SE's 
sec.4, T.122 N., R.39 W., Swift County, 
at culvert on State Highway 29, 0.2 
mile upstream from Lake Hassell, and 
5.6 miles east of Clontarf.

Lat 44058'4l", long 95°42'57", in NVftNVft; 
sec.5, T.117 N., R.40 W., Chippewa 
County, at culvert on State Highway 
29, 1.2 miles upstream from mouth, and 
2.0 miles north of Montevideo.

Lat 44°27'32" J long 96O21'27", in WEWNA; 
sec.2, T.lll N., R.46 W., Lincoln 
County, at culvert on State Highway 
19, 5-3 miles west of Ivanhoe.

Lat 44°33'12", long 96Ol6'33", in SEINE'S 
sec.33, T.113 N., R.45 W., Lincoln 
County, at culvert on U.S. Highway 75, 
2.1 miles upstream from mouth, and 4.3 
miles northwest of Wilno.

Lat 44°35'39", long 96°l6'34", in SEWE* 
sec.16, T.113 N., R.45 W., Lincoln 
County, at culvert on U.S. Highway 75, 
6.2 miles southwest of Porter.

Lat 44°10'53", long 96°06'07", in NVftNVft; 
sec.11, T.108 N., R.44 W., Pipestone 
County, at culvert on State Highway 
23, 0.3 mile north of Ruthton.

Lat 44°29 I 44", long 95°47'48", in SEINE'S 
sec.20, T.112 N., R.4l W., Lyon County, 
at culvert on U.S. Highway 59, 2.7 
miles north of Marshall.

Lat 44050'56", long 95O01'53", in SE^SVft; 
sec.14, T.116 N., R.35 W., Renville 
County, at culvert on field road, 0.25 
mile upstream from U.S. Highway 71, 
and 5-5 miles northwest of Olivia.

Lat 44035'io", long 95O02'49", in NEWft; 
sec.22, T.113 N., R.35 W., Renville 
County, at bridge in Beaver Falls, 2.2 
miles upstream from mouth, and 3.8 
miles northwest of Norton.

* Also a low-flow partial-record station.
j Operated as a continuous-record gaging station.
< Less than.
a Backwater from ice.
b Peak stage did not reach bottom of gage.
o Affected by shifting control.
e Revised.

4.79 1960-74 6- 6-74 13.68 38

2.37 1960-74 10-10-73 6.94 19

1.26 1961-74 6-10-74 6.08 34

2.97 1960-74 1974 (b) <20

.40 1960-74 4- 1-74 a7.76 0.8

.33 1962-74 3-15-74 a7.05 1.7

7.53 1962-74 10- 9-73 7.26 22

16.0 1959-74 3- 4-74 a!2.97 30

14.8 1960-74 3- 3-74 a!3.08 24

.33 1960-74 1974 (b) <2

3.70 1960-74 6- 9-74 14.45 73

5.46 1959-74 5-12-74 12.19

5.63 1959-64*, 3- 4-74 a5-37 6.3 
1965-74

12.2 1959-74 4-12-74 c6.70 6l

e!94 1972-74 10-10-73 9.27 531
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Annual maximum discharge at crest-stage partial-record stations during water year 1971—Continued

Station 
No.

Station name Location
Drainage

area 
(sq mi)

05316690 Spring Creek tribu 
tary near Sleepy 
Eye, Minn.

05316700 Spring Creek near 
Sleepy Eye, Minn.

05316800 Cottonwood River 
tributary near 
Balaton, Minn.

05316900 Dry Creek near 
Jeffers, Minn.

05316920 Cottonwood River 
tributary No. 2 
near Sanborn, 
Minn.

05316950 Cottonwood River
near Springfield, 
Minn.

05317190 Little Cottonwood 
River at Searles, 
Minn.

05317850 Foster Creek near 
Alden, Minn.

05318000 East Branch Blue
Earth River near 
Bricelyn, Minn.

05318100 East Branch Blue
Earth River trib 
utary near Blue 
Earth, Minn.

05318300 Watonwan River near 
Delft, Minn.

•05319490 Watonwan River 
above Garden 
City, Minn.

05320200 Le Sueur River
tributary near 
Mankato, Minn.

05320300 Cobb River
tributary near 
Mapleton, Minn.

05320400 Maple River
tributary near 
Mapleton, Minn.

Minnesota River basin—Continued

Lat 44°23'54", long 94°45'35", in NVft; 
sec.25, T.lll N., R.33 W., Brown 
County, at culvert on county highway, 
0.1 mile upstream from mouth, and 7.5 
miles north of Sleepy Eye.

Lat 44°24'12", long 94°44'4l", in NE^SE^ 
sec.24, T.lll N., R.33 W., Brown 
County, at culvert on county highway, 
4.3 miles upstream from mouth, and 7.5 
miles north of Sleepy Eye.

Lat 44°l4'24", long 95657'22", in NVftjNVft; 
sec.19, T.109 N., R.42 W., Lyon 
County, at culvert on U.S. Highway 14, 
4.0 miles west of Balaton.

Lat 44°07'21", long 95°12'13 tl , in NE^NE** 
sec.31, T.108 N., R.36 W., Cottonwood 
County, at culvert on County Highway 
10, 4.5 miles north of Jeffers.

Lat 44°10'34", long 95°07'15", in SWsNWs 
sec.12, T.108 N., R.36 W., Cottonwood 
County, at culvert on U.S. Highway 71 , 
2.4 miles south of Sanborn.

Lat 44°12'12", long 95°02'53", on line 
between sec.33 and 34, T.109 N., R.35 
W., Brown County, at bridge on County 
Highway 2, 1.3 miles downstream from 
Mound Creek, 1.0 mile upstream from 
Coal Mine Creek, and 3.5 miles south 
west of Springfield.

Lat 44°l4'19", long 94°26'04", in NE3sNE3i; 
sec.21, T.109 N., R.30 W., Brown 
County, at bridge on State Highway 15, 
0.75 mile north of Searles, and 3 
miles south of New Ulm.

Lat 43°39'31", long 93°35'30", in NEW3* 
sec.9, T.102 N., R.23 W., Preeborn 
County, at culvert on U.S. Highway 16, 
1.2 miles southwest of Alden.

Lat 43°37'50", long 93°47'25", in NE^NE^ 
sec.23, T.102 N., R.25 W., Paribault 
County, at bridge on county highway, 
2 miles upstream from Brush Creek, 3 
miles downstream from South Walnut 
Lake, and 5 miles northeast of Bricelyn.

Lat 43°37'09", long 94°01'03", in SVPsSE^ 
sec.24, T.102 N., R.27 W., Paribault 
County, at culvert on County Highway 
13> 0.5 mile upstream from mouth, and 
4.3 miles east of Blue Earth.

Lat 43°59'55", long 95°07'11", in NE^SEft; 
sec.11, T.106 N., R.36 W., Cottonwood 
County, at culvert on U.S. Highway 71, 
1.7 miles northwest of Delft.

Lat 44°01'32", long 94°13'45", in NE^SE^ 
sec.31, T.107 N., R.28 W., Blue Earth 
County, at bridge on County Highway 20, 
3-5 miles southeast of Garden City.

Lat 44°07'29", long 93°57'33", in SE^SVft; 
sec.28, T.108 N., R.26 W., Blue Earth 
County, at culvert on State Highway 
22, 0.2 mile upstream from mouth, and 
1.5 miles southeast of Mankato Airport.

Lat 44°01'05", long 93°57'30", in SWcNE^ 
sec.4, T.106 N., R.26 W., Blue Earth 
County, at culvert on State Highway 
22, 1.0 mile upstream from mouth, and 
6.3 miles north of Mapleton.

Lat 43°55'l8", long 9l°01'17", in SE^SVft; 
sec.l, T.105 N., R.27 W., Blue Earth 
County, at culvert on State Highway 
30, 0.9 mile upstream from mouth, and 
3-3 miles west of Mapleton.

Period
of 

record

3.69 1966-74

Annual maximum
Gage Dis- 

Date height charge 
(feet) (cfs)

3_ 3-74 at.76 15

» Also a low-flow partial-record station.
< Less than.
a Backwater from ice.
b Peak stage did not reach bottom of gage.
c Affected by shifting control.
d Estimated; gage height unknown.

31-3 1959-74 8- 9-74 9-06 39

.91 1959-74

3.13 1961-74

.42 1966-74

1973-74

3- 3-74 a7.o6 25

4-12-74 c4.92 25

1974 (b) <12

4-15-74 (b) d520

1972-74 4-15-74 d220

2.26 1959-74 

132 1973-74

9.20 1960-74

13.0 1960-74 

1972-74 

.073 1959-74

6- 9-74 6.70 148

7-11-74 c9.21 432

6- .6-74 c4.19 52

4-13-74 cl4.74 39

1973-74 (b) <3,500

6- 6-74 23.02 75

7.25 1959-74 6- 6-74 19.40 343

6.22 1959-74 6- 6-74 17.35 140
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Annual maximum discharge at crest-stage partial-record stations during water year 1974—Continued

Station 
No.

Station name Location

Annual maximum 
Drainage Period Gage Dis-

area of Date height charge 
(sq mi) record (feet) (cfs)

•05320480 Maple River near 
Rapidan, Minn.

05330150 Sand Creek tribu 
tary near Mont 
gomery, Minn.

05330200 Rice Lake tributary 
near Montgomery, 
Minn.

05330300 Sand Creek near
New Prague, Minn.

05330550 Raven Stream
tributary near 
New Prague, Minn.

05330600 Sand Creek tribu 
tary No. 2 near 
Jordan, Minn.

•05336200 Glaisby Brook near 
Kettle River, 
Minn.

05336300 Moose River tribu 
tary at Moose 
Lake, Minn.

05336550 Wolf Creek
tributary near 
Sandstone, Minn.

05336600 Kettle River
tributary at 
Sandstone, Minn.

05338200 Mission Creek near 
Hinckley, Minn.

05352700 Turtle Creek
tributary No. 2 
near Pratt, Minn.

05352800 Turtle Creek trib 
utary near Steele 
Center, Minn.

05355100 Little Cannon River 
tributary near 
Kenyon, Minn.

05355150 Pine Creek near 
Cannon Palls, 
Minn.

Minnesota River basin — Continued

Lat 44°03'54", long 94°01'32", in SVPu 
sec. 13, T.107 N. , R.27 W. , Blue Earth 
County, at bridge on County Highway 
35, 3.0 miles southeast of Rapidan, 
and 3.3 miles upstream from mouth.

Lat 44°25'4l", long 93°30'31", in NE^NE^ 
sec. 18, T.lll N., R.22 W. , Rice County, 
at culvert on State Highway 21, 3-5 
miles east of Montgomery.

Lat 44°25'42", long 93°32'10", in MEWs 
sec. 13, T.lll N. , R.23 W. , Le Guoui- 
County, at culvert on State Highva.v 
21, 1.8 miles upstream from Rice Lake, 
and 2.5 miles east of Montgomery.

Lat 44032-37", long 93°32'l6", in NE^NW^ 
sec.l, T.112 N. , R.23 W. , Le Sueur 
County, at culvert on State Highway 13 
and 19, 1.9 miles east of New Prague.

Lat 44034'21", long 93°35'58", in NWs 
sec. 28, T.113 N., R.23 W. , Scott 
County, at culvert on county road, 1.6 
miles upstream from mouth, and 2.3 
miles northwest of New Prague.

Lat 44°37'45", long 93°36'33", in NW^NE^ 
sec. 5, T.113 N., R.23 W. , Scott 
County, at culvert on State Highway 
21, 0.8 mile upstream from mouth, and 
2.8 miles south of Jordan.

St. Croix River basin

Lat 46°27'19", long 92°51'34", in 
sec. 22, T.46 N. , R.20 W. , Carlton 
County, at bridge on State Highways 27 
and 73, 1.0 mile upstream from mouth, 
and 2.4 miles south of Kettle River.

Lat 46027-17", long 92047 '14", in SE^NE^ 
sec. 19, T.46 N. , R.19 W. , Carlton 
County, at culvert on State Highway 
27, 0.9 mile upstream from mouth, and 
1.2 miles west of Moose Lake.

Lat 46°09'45", long 92°51'58", in NE^SE^ 
sec. 33, T.43 N. , R.20 W. , Pine County, 
at culvert on U.S. Highway 61, 0.2 
mile upstream from mouth, and 2.2 
miles north of Sandstone.

Lat 46oo8'46", long 9205i'57», in SE^SE^ 
sec. 4, T.42 N., R.20 W. , Pine County, 
at culvert on U.S. Highway 6l at 
Sandstone, and 0.2 mile upstream from 
mouth.

Lat 45°59 '52", long 92°56'44", in SVPrjSVPr; 
sec. 25, T.41 N. , R.21 W. , Pine County, 
at culvert on U.S. Highway 23, 1.2 
miles south of Hinckley.

Cannon River basin

Lat 44°00'02", long 93°08'30", in 
sec. 8, T.106 N. , R.19 W. , Steele 
County, at culvert on U.S. Highway 
218, 1 mile upstream from mouth, and 
1.7 miles southeast of Pratt.

Lat 440QO '26", long 93°12 '20", in NWsNWr; 
sec. 11, T.106 N., R.20 W. , Steele 
County, at culvert on township road, 
1.3 miles upstream from mouth, and 1.6 
miles northeast of Steele Center.

Lat 44020' 45", long 92058 '47", in NE^SE^ 
sec. 9, T.110 N., R.18 W. , Goodhue 
County, at culvert on State Highway 
56, 0.3 mile upstream from mouth, and 
5.3 miles north of Kenyon.

Lat 44o32'27", long 92O53'40", in NE^JEJu 
sec. 6, T.112 N., R.17 W. , Goodhue 
County, at culvert on State Highway 
20, 2.0 miles upstream from mouth, and 
2.1 miles north of Cannon Palls.

1972-74 3- 3-74 a8.60 2,670

.36 1961-74 3- 6-74 a8.80 18

3.16 1960-74 6- 6-74 7-85 74

62.4 1960-74 6- 7-74 10.68 268

22.1 1960-74 6- 7-74 11.44 180

2.62 1960-74 6- 6-74 13-79 107

24.2 1960-70?*, 4-17-74 5.65 398 
1971-74

1.23 1960-74 10-12-73 8.40 64

5.46 1960-74 10-12-73 16.94 84

.65 1960-74 10-12-73 7-72 22

3.84 1960-74 10-12-73 14.70 122

1.26 1960-74 4- 3-74 16.23 49

5.01 1960-74 6- 3-74 6.71 97

2.20 1960-74 6- 3-74 12.72 121

20.2 1960-74 3- 4-74 2.41 96

Also a low-flow partial-record station. 
Operated as a continuous-record gaging station. 
Backwater from ice.
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Annual maximum discharge at crest-stage partial-record stations during water year 1974—Continued

Station 
No.

Station name

"05355200 Cannon River at 
Welch, Minn.

05355230 Cannon River
tributary near 
Welch, Minn.

05372800 South Fork Zumbro 
River on Belt 
Line at 
Rochester, Minn.

*05372930 Bear Creek on Belt 
Line at 
Rochester, Minn.

*05372950 Silver Creek at
Rochester, Minn.

*05372990 Cascade Creek at
Rochester, Minn.

05373350 Zumbro River trib 
utary near South 
Troy, Minn.

05373700 Spring Creek near 
Wanamingo, Minn.

05373900 Trout Brook
tributary near 
Goodhue, Minn.

05374400 Long Creek near 
Potsdam, Minn.

05375800 East Indian Creek 
tributary near 
Weaver, Minn.

*05376500 South Pork White- 
water River near 
Altura, Minn.

Location
Drainage

area 
(sq mi)

Cannon River basin—Continued

Lat 44°33'50", long 92043'55", in 
sec. 27, T.113 N., R.16 W., Goodhue 
County, on right bank 0.3 mile down 
stream from highway bridge at Welch, 
and 1.8 miles upstream from Belle 
Creek.

Lat 44036'04", long 92O42'34", in SVfijSVft; 
sec. 11, T.113 N. , R.16 W. , Goodhue 
County, at culvert on U.S. Highway 6l, 
1.2 miles upstream from mouth, and 2.7 
miles northeast of Welch.

Zumbro River basin

0.8

Lat 44 000'26", long 92°28'19", in 
sec. 2, T.106 N. , R.14 W. , Olmsted 
County, at bridge on west-bound lane 
of U.S. Highway 14 at Rochester, and 
1.5 miles upstream from Bear Creek.

Lat 440QO '29", long 92O26'44", in SW^BE^ 
sec.l, T.106 N. , R.14 W. , Olmsted 
County, at bridge on west-bound lane 
of U.S. Highway 14 at Rochester, and 
1.2 miles upstream from mouth.

Lat 44 001'44", long 92025'44", near 
center of sec. 31, T.107 N. , R.13 W. , 
Olmsted County, at bridge on county 
highway at east edge of Rochester city 
limits, and 1.7 miles upstream from 
mouth.

Lat 44°01'51", long 92O28'18", in SE%m% 
sec. 35, T.107 N. , R.14 W. , Olmsted 
County, at bridge on 7th Street NW at 
Rochester, and 0.6 mile upstream from 
mouth.

Lat 44°11'16", long 92°25'22", in 
sec. 6, T.108 N., R.13 W. , Olmsted 
County, at culvert on county road, 
mile upstream from mouth, and 1.3 
miles south of South Troy.

Lat 44°17'13", long 92°52'17", in 
sec. 32, T.110 N., R.17 W. , Goodhue 
County, at culvert on County Highway 
1, 3-5 miles upstream from mouth, and 
4.2 miles southwest of Wanamingo.

Lat 44°21'30", long 92°36'58", in NE^SE^ 
sec. 4, T.110 N. , R.15 W. , Goodhue 
County, at culvert on State Highway 
58, 0.8 mile upstream from mouth, and 
3.0 miles south of Goodhue.

Lat 44°10'48", long 92°17'23", at
quarter corner on north line of sec. 8, 
T.108 N., R.12 W., Wabasha County, at 
culvert on county highway, 2.6 miles 
northeast of Potsdam.

East Indian Creek basin

Lat 44°13'4l", long 91°58'35", in NW^SEJs 
sec. 23, T.109 N. , R.10 W. , Wabasha 
County, at culvert on County Highway 
14, 0.3 mile upstream from mouth, and 
2.5 miles northwest of Weaver.

Whitewater River basin

Lat 44°04'10", long 91°58'49", in SE% 
sec. 14, T.107 N. , R.10 W. , Winona 
County, on left bank 500 ft upstream 
from highway bridge, 2 miles west of 
Altura, and 2.4 miles upstream from 
Keefer Creek.

1,320

Period
of 

record

1909-14^, 
1930-71^, 
1973-74

Annual maximum
Gage Dis- 

Date height charge 
(feet) (cfs)

H_ 6-74 6.52 3,390

.05 1960-74 6-20-74 9.27 30

155 1969-74 4- 4-74 999.18 3,160

80.0 1969-74 6-21-74 1003.39 5,800

17.3 1969-74 6-21-74 15-65 6,580

37.0 1969-TH 6-21-74 983.52 2,050

.16 1962-74 6-20-74 12.72 122

9.93 1960-74 4- 4-74 10.39 352

.40 1960-74 6- 3-74 7-1

4.46 1966-74 6-20-74 26.50 773

.21 1962-74 10- 3-73 8.67 5.3

76.8 1939-71?*, 6-21-74 10.84 5,620 
1973-74

* Also a low-flow partial-record station.
^ Operated as a continuous-record gaging station.
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Annual maximum discharge at crest-stage partial-record stations during water year 1974—Continued

Station 
No.

Station name

05378300 Straight Valley 
Creek near 
Rollingstone, 
Minn.

•05383600 North Branch Root 
River tributary 
near Stewart- 
ville, Minn.

05383700 Mill Creek
tributary near 
Chatfield, Minn.

05383720 Mill Creek near
Chatfield, Minn.

05383850 South Fork Bear
Creek near Grand 
Meadow, Minn.

0538^100 Duschee Creek near 
Lanesboro, Minn.

•05384120 South Branch Root 
River at 
Lanesboro, Minn.

05384150 Root River tribu 
tary near 
Whalan, Minn.

0538^200 Gribben Creek near 
Whalan, Minn.

05381300 Big Springs Creek 
near Arendahl, 
Minn.

05381100 Pine Creek near 
Arendahl, Minn.

05457080 Rose Creek
tributary near 
Dexter, Minn.

Location

Garvin Brook basin

Lat 11°05'09"5 long 91°50'3l", in 
sec. 12, T.107 N. , R.9 W. , Winona 
County, at bridge on county highway, 
0.2 mile upstream from mouth, and 1.5 
miles southwest of Rollingstone.

Root River basin

Lat 13°51'20", long 92°26'50", near 
center sec.36, T.105 N., R.ll W., 
Olmsted County, at culvert on State 
Highway 30, 2.0 miles east of Stewart- 
ville, and 2.3 miles upstream from 
mouth.

Lat 13053'57", long 92Oi4'l6", in SVftjNVft; 
sec.11, T.105 N., R.12 W., Olmsted 
County, at culvert on county highway, 
0.8 mile upstream from mouth, and 1.5 
miles northwest of Chatfield.

Lat 13°53'01", long 92013'46", in SE^NVft; 
sec.23, T.105 N., R.12 W., Olmsted 
County, at bridge on county highway, 
3.1 miles northwest of Chatfield, and 
1.8 miles upstream from mouth.

Lat I30l3'2l", long 92°35'24", in NE^SE^ 
sec.ll, T.103 N., R.15 W., Mower 
County, at bridge on county highway, 
1.5 miles northwest of Grand Meadow, 
and 1.0 miles upstream from North Pork 
Bear Creek.

Lat 13°39'10", long 91O 58'10" 5 in SVftjSVft; 
sec.6, T.102 N., R.9 W., Pillmore 
County, at culvert on county highway, 
1 miles south of Lanesboro, and 7-1 
miles upstream from mouth.

Lat 13°13'19", long 91°58'43", NVPsSE^ 
sec.13, T.103 N., R.10 W., Pillmore 
County, at bridge to ball park in 
Lanesboro, and 2.5 miles upstream from 
mouth.

Lat 43°43'03", long 91°56'39", in SE^SVft; 
sec.17, T.103 N., R.9 W., Pillmore 
County, at culvert on private road, 
1.3 miles southwest of Whalan.

Lat 13°12'26", long 91°5l'50", in NE*$SE*$ 
sec.21, T.103 N., R.9 W., Pillmore 
County, at bridge on county highway, 
1.9 miles southeast of Whalan, and 
2.1 miles upstream from mouth.

Lat 430 49'26". long 91°57'00", in N 
sec.7, T.104 N., R.9 W., Pillmore 
County, at culvert on State Highway 
250, 2.0 miles west of Arendahl.

Lat 43°50 I 27", long 91°53'39", in 
sec.3, T.101 N., R.9 W., Pillmore 
County, at bridge on County Highway 
25, 1.3 miles northeast of Arendahl, 
and 1.9 miles upstream from Hemingway 
Creek.

Iowa River basin

Lat 43°12'11", long 92°11'35", in SE^SVft; 
sec.22, T.103 N., R.16 W., Mower 
County, at culvert on county highway, 
0.2 mile upstream from mouth, and 2.2 
miles southwest of Dexter.

4-23-68
8- 7-69
6-17-70
6- 7-71
9-28-72
3-11-73
6-20-74
3-28-62
4- 6-65
3- 3-66
6-21-74

13
14
13
13
12

al4
17
15
14
14
17

.45

.60

.67

.44

.95

.57

.32

.95

.31

.39

.51

1
4
1
1
7

345
524
376
344
2?4
361
,030
,150
,800
,900
,990

Annual maximum 
Drainage Period Gage Dis-

area of Date height charge 
(sq mi) record (feet) (cfs)

5.16 1959-70, 6-26-59 17.28 1,200
1971- / 5-16-60 13.19 255

3-25-61 15.30 635
3-28-62 15.23 625
3-23-63 12.20 149
9- 7_61 - d60
4- 8-65 11.65 495
3- 1-66 13.01 233
3_2l-67 11.48 460
7-14-68 11.17 402
6-26-69 11.27 85
8-29-70 11.61 104

.73 1958. 4- 2-71 6.83 51 
1959-61/, 
1965-71

2.36 1959-71

22.1 1962-71

14.0 1962-74 6-21-74 17.87 ?80

3.85 1959-74 6-20-74 20.20 1,310

297 1973-74 6-21-74 11.08

.08 1959-74 6-20-74 9.85 136

7.80 1959-74 6-20-74 22.24 5,200

.14 1959-74 6-20-74 11.61 256

28.1 1959-74 8-28-60 14.16 e2,000
3-25-61 14.42 e2,380
6-21-74 14.85 3,100

1.17 1962-74 4- 4-74 8.63 100

» Also a low-flow partial-record station.
/ Discharge not determined.
jt Operated as a continuous-record gaging station.
a Backwater from ice.
d Estimated; gage height unknown.
e Revised.
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Annual maximum discharge at crest-stage partial-record stations during water.year 197**—Continued

Station 
No.

Station name

05474750 Beaver Creek trib 
utary No. 2 near 
Slayton, Minn.

05474760 Beaver Creek trib 
utary above 
Slayton, Minn.

05475400 Warren Lake
tributary near 
Windom, Minn.

05475800 Des Moines River 
tributary near 
Jackson, Minn.

05475900 Des Moines River 
tributary No. 2 
near Lakefield, 
Minn.

05476010 Nelson Creek at 
Jackson, Minn.

05476900 Pourmile Creek near 
Dunnell, Minn.

06482950 Mound Creek near 
Hardwick, Minn.

06482960 Mound Creek
tributary at 
Hardwick, Minn.

•06483000 Rock River at
Luverne, Minn.

06483200 Kanaranzi Creek 
tributary near 
Lismore, Minn.

06483210 Kanaranzi Creek
tributary No. 2 
near Wilmont, 
Minn.

•06603530 Little Sioux River 
near Spafford, 
Minn.

Location

Des Moines River basin

Lat 43°59'35", long 95°48'01", in NW^NVft; 
sec. 17, T.106 N., R.4l W. , Murray 
County, at culvert on State Highway 
30, 2.4 miles west of Slayton, and 
3.2 miles upstream from mouth.

Lat 43°59'35", long 95°47'12", in NE^E^ 
sec. 17, T.106 N., R.4l W., Murray 
County, at culvert on State Highway 
30, 0.9 mile upstream from mouth, and 
1.7 miles west of Slayton.

Lat 43°54'02", long 95°07'13", in SE^NE^ 
sec. 14, T.105 N., R.36 W. , Cottonwood 
County, at culvert on U.S. Highway 71 , 
0.2 mile upstream from Warren Lake, 
and 2.4 miles north of Windom.

Lat 43oi(l' 36", long 95°01'26", in m%SE% 
sec. 27, T.103 N., R.35 W. , Jackson 
County, at culvert on county highway, 
0.8 mile upstream from mouth, and 5-3 
miles north of Jackson.

Lat 43°40'28", long 95°03'15", in SE^SE^ 
sec. 32, T.103 N. , R.35 W. , Jackson 
County, at culvert on County Highway 
19, 1.9 miles upstream from mouth, and 
5.8 miles east of Lakefield.

Lat 43°36'56", long 94°59'36", in NWWft; 
sec. 25, T.102 N. , R.35 W. , Jackson 
County, in flume spillway at inter 
section of U.S. Highways 16 and 71, at 
south edge of Jackson.

Lat 43°34'57", long 94°46'26", in SW^NWi; 
sec. 2, T.101 N., R.33 W. , Martin 
County, at bridge on State Highway 4, 
0.6 mile upstream from mouth, and 1.6 
miles north of Dunnell.

Big Sioux River basin

Annual maximum 
Drainage Period Gage Dis-

area of Date height charge 
(sq mi) record (feet) (cfs)

4.25 1961-74 1974 (b) <10

2.20 1961-74 3- 3-74 al7-04 14

1.39 1960-74 3- 2-74 a5.78 28

1.52 1960-74 6- 9-74 14.48 42

5.18 1960-74 3- 3-74 a5.63 30

6.19 1959, 6- 6-74 14.41 542 
1964-74

14.0 1960-74 6- 6-74 12.29 215

Lat 43°48'18", long 96°12'47", in
sec. 15, T.104 N., R.45 W. , Rock County, 
at culvert on county highway, 2.2 miles 
northwest of Hardwick.

Lat 43°46'05", long 96°12'44", in NE^SE^ 
sec. 34, T.104 N., R.45 W. , Rock County, 
at culvert on U.S. Highway 75, 0.7 mile 
upstream from mouth, and 0.9 mile 
southwest of Hardwick.

Lat 43°39'15", long 96°12'03", in SW^NE^ 
sec. 11, T.102 N., R.45 W. , Rock County, 
at bridge on Main Street (County High 
way 4 ) in Luverne .

Lat 43°45'4l", long 95°55'56", in SW^SWs 
sec. 31, T.104 N., R.42 W. , Nobles 
County, at culvert on county highway 
adjacent to State Highway 91, 60 ft 
upstream from mouth, and 1.2 miles 
northeast of Lismore.

Lat 43°43'32", long 95°52'20", in SW^NWt; 
sec. 15, T.103 N., R.42 W. , Nobles 
County, at culvert on County Highway 
15 s 3.5 miles southwest of Wilmont, 
and 3.7 miles upstream from mouth.

Little Sioux River basin

2.47 1959-74

.19 1959-74

1974

1974

(b)

(b)

<5

<3

e425 1911-14?*, 
1972-74

3_ 4-74 a7.20 595

.14 1959-74 4- 3-74 17-17

2.14 1966-74 4- 3-74 4.19

28

20

Lat 43°36' 08", long 95°15'27", in 
sec. 34, T.102 N., R.37 W. , Jackson 
County, at bridge on county highway 
1.6 miles downstream from Jackson 
County ditch No. 11, and 5.8 miles 
east of Spafford.

41.1 1962-74 3- 3-74 a7.65 58

• Also a low-flow partial-record station.
? Operated as a continuous-record gaging station.
< Less than.
a Backwater from ice.
b Peak stage did not reach bottom of gage.
e Revised.
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Discharge measurements at miscellaneous sites

Measurements of streamflow at points other than gaging stations are given in the following table. Those 
that are measurements of base flow are designated by an asterisk (*); measurements of peak flow by a dagger (/).

Discharge measurements made at miscellaneous sites during water year 1974

Measured Measurements 
Drainage previously

Stream Tributary to Location area (water Date Discharge
(sq mi) years) (cfs)

State ditch 
No. 45

Sandhill 
River

Snake River

Two Rivers

Roseau River

Pine Creek

County ditch 
No. 6

Warroad 
River

Boy River

Wild Rice 
River

Red River of 
the North

Red River of 
the North

Red River of 
the North

Red River of 
the North

Roseau River

Warroad 
River

Lake of the 
Woods

Leech Lake

Swan River Mississippi 
River

Willow Creek Leaf River

South Bluff 
Creek

Leaf River

Red River of the North basin

Lat 47°02'00", long 96°29'58", in
sec. 15, T.l4l N., R.46 W. , Clay County, 
at culvert on State Highway 9, 3 miles 
south of Pelton, Minn.

Lat 47°36'10". long 96°47'40", in
sec.29, T.148 N., R.48 W., Polk County, 
at bridge on county road, 1 mile south 
east of Climax, Minn., and 4 miles up 
stream from mouth.

Lat 48°11'50", long 96°46'45", in SE^ 
sec.36, T.155 N., R.48 W., Marshall 
County, at highway bridge on Minnesota 
Street in Warren, Minn.

Lat 48°46'30", long 96°55'52", in SE^jSE^ 
sec.12, T.l6l N., R.49 W., Kittson 
County, at bridge on County Highway 3, 
at east edge of Hallock, Minn., and 
0.25 mile downstream from South Branch.

Lat 480 51'53", long 95°45'37", in SW^ 
sec.13, T.162 N., R.40 W,., Roseau 
County, at bridge on State Highway 11 
at Roseau, Minn.

Lat 48°59'35", long 95°55'04", in SW^SW^ 
sec.26, T.164 N., R.4l W., Roseau 
County, at culvert 0.5 mile south of 
international boundary, 2 miles north 
east of Pine Creek, Minn.

Lake of the Woods basin

SW^SE^ sec.31, T.162 N., R.36 W., Roseau 
County, at bridge at mouth, 1 mile 
southeast of Warroad, Minn.

SW^SE^ sec.29, T.l62 N., R.36 W., Roseau 
County, at bridge on State Highway 11, 
in Warroad, Minn.

Leech Lake River basin

Lat 47°04'51", long 94°05'53", in SJjSE^ 
sec.28, T.142 N., R.27 W., Cass County, 
at County Highway 53, 1.5 miles up 
stream from Boy Lake, and 8.2 miles 
northwest of Remer, Minn.

Swan River basin

Lat 47°06'40", long 93°15'50", in SE^ 
sec.33, T.54 N., R.23 W., Itasca 
County, at bridge on County Highway 72, 
1.4 miles south of Warba, Minn.

Crow Wing River basin

On line between sees.26 and 35, T.134 N., 
R.38 W., Otter Tail Cpunty, at bridge 
on County Highway 50, about 1.2 miles 
upstream from mouth, 4.4 miles north of 
Kenning, and 5.8 miles west of Deer 
Creek, Minn.

NW^NVft; sec. 27, T.134 N. , R.36 W. , Otter 
Tail County, at bridge on county road, 
0.1 mile north of junction with County 
Highway 50, and 4.9 miles east of Deer 
Creek, Minn.

/ Operated as a continuous-record gaging station.
a Approximately.
b Not previously published.

a45 1959-73 4-16-74 35.6 
4-23-74 78.2

a405 1943-66/ 4-24-74

254 1954-69/, 
1971

1972-73

1972-73

blO-17-72 
b4-23-73 
b5-30-73 
b7- 5-73 
b8- 7-73 
b9-H-73 
10-18-73

blO-17-72 
b4-23-73 
b5-30-73 
b7- 5-73 
b8- 7-73 
b9-30-73 
10-18-73

652

a26o 1945/, 4-16-74 468 
1953-56/, 4-23-74 1,290 
1970-72

625 19H-14/, 4-18-74 2,130 
1929-30/, 
1941-43/, 
1967-71

1911-14, 4-17-74 2,780
1943, 

1967-71

74.6 1928-53/ 5-15-74

1967, 4-16-74
1969,
1971

59.7

a256 1968-70 4-24-74 1,080

1964, 10-12-73 481 
1965 4-30-74 362

10-12-73 1,160

*21.9 
27.2 
14.6
*5.l6
*4.50
*6.64

*19.8

*4.7l
31.2
23.9
*2.70
*2.15
*1.34 
16.5
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Stream

Oak Creek

Discharge measurements made at miscellaneous sites during water year 1974—Continued

Measured Measurements 
Drainage previously 

Tributary to Location area (water Date

Leaf River

Wing River Leaf River

Redeye River Leaf River

Partridge 
River

Long Prairie 
River

Spruce Creek

Crow Wing 
River

Crow Wing 
River

Long Prairie 
River

North Pork 
Crow River

Mississippi 
River

Rum River

Crow River

Gulf of 
Mexico

Mississippi 
River

Crow Wing River basin — Continued

sec. 34, T.135 N. , R.36 W., Otter 
Tail County, at box culvert on U.S. 
Highway 10, 3.5 miles northwest of 
Wadena, Minn.

Lat 46°2l'l6", long 95°05'35", on line 
between sees. 3 and 4, T.133 N., R.35 
W. , Todd County, at bridge on county 
road, 2 miles north of Hewitt, Minn.

Lat 46°29'13", long 94°53'04", in 
sec. 19, T.135 N. , R.33 W. , Wadena 
County, at bridge on State Highway 26 
at mouth, and 7.5 miles northeast of 
Aldrich, Minn.

Lat 46°25'02", long 94°50'28", in 
sec. 15, T.134 N., R.33 W. , Wadena 
County, on County Highway 29, about 
0.7 mile upstream from mouth, and 5.5 
miles northeast of Aldrich, Minn.

On line between secs.l4 and 15, T.129 
N. , R.37 W. , Douglas County, at bridge 
on State Highway 29, about 1.2 miles 
northwest of Carlos, Minn., and about 
1.5 miles downstream from Carlos Lake.

On line between sees.21 and 28, T.130 
N., R.36 W., Douglas County, at bridge 
on County Highway 14, 3.4 miles east 
of Miltona, Minn.

Crow River basin

Lat 45°22'45", long 94°47'4o", in S% 
sec. 11, T.122 N., R.33 W. , Kandiyohi 
County, at bridge on county road, 3 
miles southeast of Regal, Minn.

Mississippi River main stem

Lat 45°11'30", long 93°23'4o", in NVfrNWs 
sec. 19, T.120 N. , R.22 W. , Hennepin 
County, at bridge on U.S. Highways 52 
and 169, at Anoka, Minn., and at mile 
871.3 upstream from Ohio River.

Rum River basin

Lat 45011'54", long 93°23'28", in SE^SE^c 
sec.l, T.31 N. , R.25 W. , Anoka County, 
at bridge on Main Street in Anoka, 
Minn., 450 ft downstream from dam, and 
0.6 mile upstream from mouth.

* Operated as a continuous-record gaging station.
a Approximately.
b Not previously published.

1967, 
1972-73

1967-73

blO-17-72 
b4-23-73 
b5-30-73 
b7- 5-73 
b8- 7-73 
b9-ll-73 
10-18-73

blO-17-72 
b4-23-73 
b5-30-73 
b7- 5-73 
b8- 7-73 
b9-ll-73 
10-18-73

Discharge 
(cfs)

*8.50
32.7
38.7
*6.33
*3.4l
*3.15 
38.0

*43.6 
99.9 
62.0

*15.5
*17.7
*12.3 
45.2

10-11-73 2,800

a97 19614-73 10-12-73

215

1,580

1973

1973

1952,
1965,
1970,
1973

108

1943-45,
1972-73

1972-73

1943-54*,
1969-71,

blO-17-72
b4-23-73
b5-30-73
b7- 5-73
b8- 7-73
b 9-11-73
10-18-73

blO-17-72
b4-23-73
D5-30-73
b7- 5-73
t)8- 7-73
D9-11-73
10-18-73

bll-13-72
11- 2-73

•134
125
112
*57.9
*40.4
*25.0
*17.9

*23.0
33.3

*16.7
•11. 1
*10.4
•8.32
25.5

•83.8
•24.5

10-15-73 25,200

10-16-73
11-12-73
12-12-73
1-11-74
2-20-74
3-25-74
5- 2-74
6- 5-74
6-28-74
7-31-74 
9- 5-74

1,700
•686
•632
382
447
630

1,480
1,140
1,120
•470
•367
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Discharge measurements made at miscellaneous sites during water year 1974—Continued

Measurements

Stream

Rice Creek

Tributary to

Mississippi 
River

Bassett 
Creek

Mississippi 
River

North Pork 
Bassett 
Creek

South Pork 
Bassett 
Creek

Bassett 
Creek

Bassett 
Creek

Bassett 
Creek

Mississippi 
River

Mississippi 
River

Mississippi 
River

Mississippi 
River

Gulf of 
Mexico

Gulf of 
Mexico

Gulf of 
Mexico

Three Mile 
Creek

Redwood 
River

Location

Rice Creek basin

Lat 45005'30", long 93°15'47", on line 
between secs.l4 and 15, T.30 N., R.24 
W., Anoka County, at culvert on State 
Highway 47 (University Avenue), at 
north edge of Fridley, Minn.

Bassett Creek basin

s sec.28, T.118 N., R.21 W., Hennepin 
County, at bridge on County Highway 
66, in Golden Valley, Minn., and 0.2 
mile west of underpass on State High 
way 100.

NW« sec.21, T.118 N., R.21 W., Hennepin 
County, at culvert on 34th Avenue 
North at Crystal, Minn., and 0.8 mile 
upstream from mouth.

Near center of Ws sec.19, T.29 N., R.24 
W., Hennepin County, at culvert on 
Olsen Memorial Highway, 0.25 mile east 
of State Highway 100, in Golden 
Valley, Minn.

SB's sec.20, T.29 N., R.24 W., Hennepin 
County, at Pruen Mill, Minneapolis, 
Minn., and 700 feet downstream from 
Glenwood Avenue.

Mississippi River main stem

At lower St. Anthony Palls lock and dam 
at Minneapolis, Minn., and 10 miles 
upstream from Minnesota River.

SVft; sec.24, T.29 N., R.24 W., Hennepin 
County, at Interstate Highway 35W 
bridge in Minneapolis, Minn.

In sec.20, T.28 N., R.23 W., Hennepin- 
Ramsey County line, downstream from 
U.S. Lock and Dam No. 1 and Minnehaha 
Creek, upstream from Minnesota River, 
and between Minneapolis and St. Paul, 
Minn.

Minnesota River basin

Lat 44°32'21", long 95°45'05", in
sec.2, T.112 N., R.4l W., Lyon County, 
at culvert on State Highway 23, 0.8 
mile northeast of Green Valley, Minn.

Measured 
Drainage previously

area 
(sq mi)

41.6

(water
years )

1969-73

1963-73

1963-73

1963-69,
1971-73

1952,
1954-55,
1963-73

Date

10-19-73
11-12-73
12-10-73
1-11-74
2-21-74
3-29-74
5- 3-74
6- 7-74
7- 2-74
8- 5-74
9- 5-74

10-25-73
3-18-74
4-19-74
5_24-74
6-11-74
6-24-74
8- 2-74
9- 6-74

10-25-73
3-18-74
4-19-74
5-24-74
6-11-74
6-24-74
8- 2-74
9- 6-74

10-25-73
3-18-74
4-19-74
5-24-74
6-11-74
6-24-74
8- 2-74
9- 6-74

10-25-73
3-28-74
4-19-74
5-24-74
6-11-74
6-24-74
8- 2-74
9- 6-74

Discharge
(cfs)

*19.3
*14.3
27.9
c6.00
14.9
43.0

105
195
108
*80.4
*8.64

*6.83
*3.21
23.5
10.7
83.9
34.0

*10.8
*2.91

c*.05
*.45

c*.40
1.13

16.7
*1.03
*2.10
0

*.91
*.93

*1.45
*.96
8.39

*1.32
*3.09
*.87

*3.93
*6.30
27.7
17-7

151
48.3

*21.3
*3.36

1967-68

1938,
1970,
1972

1924-25,
1935,

1938-39,
1941,
1943,

1945-50,
1954, 

1957-59, 
1961-70, 
1972-73

1958-63, 
1969

9-26-74 *3,250

4-23-74 
7_24-74

4- 2-74
7-15-74
8-20-74
9-23-74

26,500 
*5,580

8,010
*6,390
*5,900
*4,000

7-23-74 *1.55

c Estimated.
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Discharge measurements made at miscellaneous sites during water year 1974—Continued

Tributary toStream

Clear Creek

Ramsey Creek Redwood River

Dutch Charley 
Creek

Location
Drainage

area 
(sq mi)

Minnesota River basin — Continued

Redwood River Lat 44°28'48", long 95°19'22", on line 
between sees. 29 and 32, R.112 N. , 
R. 37 W. , Redwood County, at bridge 
on county road, 0.8 mile southeast 
of Seaforth, Minn., and 1 mile up 
stream from mouth.

Lat 44°32'51", long 95°08'11", in NE^SVPs 
sec. 35, T.113 N., R. 36 W. , Redwood 
County, at bridge on County Highway 17, 
1.5 miles upstream from mouth, and 1.8 
miles northwest of Redwood Falls, Minn.

Cottonwood On line between sec. 30, T.109 N. , R.36 
River W. , and sec. 25, T.109 N. , R.37 W. , 

Redwood County, at bridge on County 
Highway 15, 2 miles east of Lamberton, 
Minn.

Measured
previously

(water
years)

1958-63, 
1969

1958-63, 
1969

1968

Measurements

Date Discharge 
(cfs)

8-14-74

8-15-71

7-21-7*

•2.67

•2.98

•.86

Mississippi 
River

St. Croix 
River

St. Croix 
River 
tributary

St. Croix 
River

Vermillion 
River

Gulf of 
Mexico

Mississippi 
River

St. Croix 
River

Mississippi 
River

Mississippi 
River

Mississippi 
River

Gulf of 
Mexico

Whitewater 
River

Mississippi 
River

Mississippi River main stem

On line between sees. 21 and 22, T.115 N. , 
R.17 W. , on Dakota-Washington County 
line, at bridge on U.S. Highway 6l at 
Hastings, Minn.

St. Croix River basin

a37,100 1928, 
1931-39, 
1941-57, 
1959-73

Lat 45°12'10", long 92°45'55", in
sec. 6, T.31 N. , R.19 W. , at Marine on 
St. Croix, Minn., 0.7 mile downstream 
from Greenburg Island.

SVPsSVPs sec. 6, T.31 N. , R.19 W. , Washington 
County, 0.1 mile upstream from mouth, 
and 0.1 mile downstream from bridge on 
State Highway 95 in Marine on St. Croix, 
Minn.

SE^SE^ sec. 9, T.26 N., R.20 W. , Pierce 
County, at bridge on U.S. Highway 10 
at Prescott, Wis., about 500 ft up 
stream from mouth.

Vermillion River basin

Lat 44°43'12", long 92°51'57", in SE'sSW^ 
sec. 33, T.115 N. , R.17 W. , Dakota 
County, at bridge on County Highway 47 
in Hastings, Minn., 0.7 mile upstream 
from mill dam, and 3 miles upstream 
from Vermillion Slough.

a7,650

195

b3-30-73 
4-18-71 
6- 6-71

39,300 
3*,100 
25,100

11- 6-73 3,560

8-17-7* •2.72

Mississippi River main stem

sec. 17, T.110 N. , R.9 W. , Buffalo 
County, at U.S. Corps of Engineers 
lock and dam No. 4 at Alma, Wis.

Whitewater River basin

NWsNWt; sec. 10, T.108 N. , R.10 W. , Winona 
County, at bridge on County Highway 26, 
0.3 mile northeast of Elba, Minn., and 
0.4 mile upstream from South Fork 
Whitewater River.

a57,100

1928-30,
1932-39,
1946-48,

1950,
1953-57,
1959-73

1935-38,
1940-41,
1942-47*,

1949,
1952,

1965-73

1930-31*,
1944,
1946,
1965,
1969,

1972-73

4-18-74
6- 6-74

10-17-73
11- 9-73
12-11-73
1-15-74
2-19-74
3-28-74
5- 6-74
6- 6-74
7- 3-74
8- 1-74
9- 9-74

5-24-74

18,000
7.090

•52.7
•23.2
39.4
24.3
33.5
63.2
56.1
89.3

•43.7
•28.4
•26.3

57.800

Whitewater Mississippi Lat 44°09'28", long 92°00'l8", in sec. 15, 
River River T.108 N. , R.10 W. , Winona County, 500 ft

downstream from Beaver Creek, and 0.5 
mile northeast of Beaver, Minn.

i* Operated as a continuous-record gaging station.
a Approximately.
b Not previously published.

288 1936-38, 
1939-56*

6-21-74 2,920

6-21-74 /U9.200
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Stream

Mississippi 
River

Discharge measurements made at miscellaneous sites during water year 197*1—Continued

Measurements 

DateTributary to Location

Measured 
Drainage previously

area (water 
(sq mi) years)

Gulf of 
Mexico

Burns Valley 
Creek

Pleasant 
Valley 
Creek

Des Moines 
River

Mississippi 
River

Mississippi 
River

Mississippi 
River

Mississippi River main stem

At lock and dam No. 5, Winona County, 
near Whitman, Minn.

Burns Valley Creek basin

58,800 1935-36, 10-25-73 
1938, 4-10-74 
1941,
1945.
1946.

1965-66,
1973

Lat 44°01'30", long 91O37'15", in 
sec. 35, T.107 N., R.7 W. , Winona 
County, at bridge on County Highway 17, 
at southeast edge of Winona, Minn.

Pleasant Valley Creek basin

Lat 44°01'12", long 91°36 1 08", on line 
between sees. 36, T.107 N., R.7 W. , and 
sec.l, T.106 N. , R.7 W. , Winona 
County, at bridge on County Highway 15, 
at southeast edge of Winona, Minn.

Des Moines River basin

Lat 44O03'30", long 95°43 I 08", near center 
of sec. 20, T.105 N. , R.38 W. , Cottonwood 
County, at Talcott Lake outlet, 3.2 
miles northeast of Dundee, Minn.

Discharge 
(cfs)

50,700
55,800

1967-71 6-21-74 15.6

1967-71 6-21-74 17.1

1963-70 7-24-74 <.01 
1972-73

< Less than.
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Low-flow investigations in the Lake Superior basin

A series of discharge measurements were made in the Lake Superior basin during Sept. 23-26, 1974 to further 
define variations of base flow. Although precipitation for the 10-day period proceeding the measurements was 
generally less than 0.1 inch, 2 inches or more of rain was reported for the Grand Portage and Gunflint Lake area 
for the period Sept. 9-12. Grand Marais recorded 1.17 inches, Tofte 0.80 inch, and Two Harbors 0.23 inch during 
Sept. 9-12. The measurements should represent base flow although the measurements made near the international 
boundary could contain some overland runoff.

Discharge measurements made in the Lake Superior basin, Hlnn., Sept. 23-26, 1974

Stream Tributary to Location

Pigeon River Lake Superior

Arrow River Pigeon River

Pigeon River

sec. 30, T.64 N. , R.5 E. , Cook 
County, at Partridge Falls, 3.5 miles 
northwest of Junction of Forest 
Service road and County Highway 89, 
and 8 miles northwest of Grand Portage, 
Minn.

Lat 48°05'02", long 89°48'09", Ontario 
Province, at bridge on Ontario Provin 
cial Highway 593, 9 miles northwest of 
Pigeon River, Minn.

Lake Superior Lat 48°00'44". long 89°36'58", in NE^s
sec. 24, T.64 N., R.6 E., Cook County, 
400 feet upstream from Middle Palls, 
3.5 miles upstream from mouth, and 4.7 
miles northeast of Grand Portage, Minn.

Drainage 
area

(sq ml)

_

Measured
previously 

(water
years )

_

Measurements

Date

9-24-74

Discharge
(cfs)

127

Reservation 
River

Lake Superior

Brule River Lake Superior

South Branch 
Brule River

Brule River

Brule River Lake Superior

Devil Track 
River

Elbow Creek

Devil Track 
River

Cascade 
River

SWs sec. 6, T. 62 N. „ R.5 E. , Cook County, 
at bridge on U.S. Highway 6l, 0.2 mile 
upstream from mouth, and 4 miles north 
east of Ho viand, Minn.

Lat 47°55'57", long 90°l8'37", in SE^SVPs 
sec. 15, T.63 N. , R.I E., Cook County, 
at bridge on National Forest Develop 
ment Road 309, 0.5 mile upstream from 
South Brule River, and 13 miles north 
of Grand Marais, Minn.

Lat 47°55'34", long 90°l8'22", in SVPcNE^ 
sec. 22, T.63 N. , R.I E., Cook County, 
at bridge on County Highway 12 (Gunflint 
Trail), 0.1 mile upstream from mouth, 
and 12 miles north of Grand Marais, Minn.

Lat 47°49'06", long 90°03'04", in SE'sSWs 
sec. 27, T.62 N. , R.3 E. , Cook County, 
at bridge on U.S. Highway 6l, 0.3 mile 
upstream from mouth, and 4.5 miles 
southwest of Hovland, Minn.

NVPsNWi; sec. 32, T.62 N. , R.I E. , Cook 
County, at bridge on County Highway 8, 
0.5 mile downstream from Devil Track 
Lake outlet, and 3.5 miles north of 
Grand Marais, Minn.

NVPsSE^s sec. 34, T.62 N. , R.I E. , Cook 
County, 150 feet upstream from bridge 
on County Highway 12, 3.5 miles north 
east of Grand Marais, Minn.

Lat 47°46'12", long 90°15'39", In SWaNE's 
sec. 13, T.6l N. , R.I E. , Cook County, 
at bridge on U.S. Highway 6l, 0.1 mile 
upstream from mouth, and 3.9 miles 
northeast of Grand Marais, Minn.

sec. 14, T.62 N. , R.2 W. , Cook 
County, near Forest Service Road 158, 
1 mile upstream from tributary draining 
Swamp Lake and 12 miles northwest of 
Grand Marais, Minn.

600

248

a77

Lake Superior

Devil Track 
River

Lake Superior

Lake Superior

Cascade Lake Superior SW^SWs sec.l, T. 6l N. , R.2 W. , Cook 
River County, at bridge on Forest Service

Road 157, 12 miles northeast of Lutsen, 
and 9 miles northeast of Grand Marais, 
Minn.

* Also published under measurements made at low-flow partial-record stations. 
/ Continuous-record gaging station. 
a Approximately.

9-24-74 155

192l-73f* 9-24-74 312

9-25-74 4.45

1970-71 «9-25-74 76.7

1970-71 «9-25-74 31.4

1912, «9-25-74 160 
1970-71

9-23-74 7.31

9-23-74 3.20

1911-12, «9-23-74 15.4 
1970-71

9-26-74 10.1

9-26-74 22.6
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Discharge measurements made in the Lake Superior basin, Minn., Sept. 23-26, 1974—Continued

Stream

Cascade 
River

Tributary to

Lake Superior

Location

Lat 47 42 '26", long 90°31'21", in
sec.l, T.60 N. , R.2 W. , Cook County, 
at bridge on U.S. Highway 6l, at mouth, 
and 9-2 miles southwest of Grand Marais, 
Minn.

Drainage
area 

(sq mi)

111

Measured
previously

(water
years)

1911-12, 
1970-71

Poplar River Lake Superior sec. 25, T.6l N. , R.4 W. , Cook 
County, at bridge on Forest Service Road 
164, 8 miles northwest of Lutsen, Minn.

Tait River

Mistletoe 
Creek

Mistletoe 
Creek

Poplar River

sec. 33, T.6l N. , R.3 W. , Cook 
County, at culvert on Forest Service Road 
164, 0.3 mile downstream from Christine 
Lake outlet, and 6.5 miles northwest of 
Lutsen, Minn.

sec. 34, T.6l N. , R.3 W. , Cook 
County, at culvert on County Highway 4, 
1 mile upstream from mouth, and 5 miles 
north of Lutsen, Minn.

Poplar River Lake Superior

Temperance 
River

Plouff 
Creek

Temperance 
River

Temperance 
River

Lake Superior

Temperance 
River

Lake Superior

Lake Superior

Lat 47°38'23", long 90°42'31", in
sec. 33, T.60 N. , R.3 W. , Cook County, 
350 feet upstream from bridge on U.S. 
Highway 61 at Lutsen, Minn., and 0.3 
mile upstream from mouth.

Lat 47°48'04", long 90°50'43", in NE^NWu 
sec. 4, T.61 N. , R.4 W. , Cook County, at 
bridge on National Forest Development 
Road 165, 1.8 miles downstream from 
Sawbill Creek, and 16 miles north of 
Tofte, Minn.

SEINE'S sec. 18, T.61 N. , R.4 W. , Cook
County, at culvert on County Highway 2-, 
0.4 mile upstream from mouth, and 13 
miles north of Tofte, Minn.

114 1912-17^, 
1928-47?*,

1962-63, 
1970-73

1970-71

sec.33, T.60 N., R.4 W., Cook 
County, at bridge on Forest Service Road 
166, 4.5 miles north of Tofte, and 8 
miles west of Lutsen, Minn.

Lat 47°33'17", long 90°52'28", in SE^NE^ 
sec.31, T.59 N., R.4 W., Cook County, 
at bridge on U.S. Highway 6l, 0.1 mile 
upstream from mouth, and 1.2 miles 
northeast of Schroeder, Minn.

al89 1911-12, 
1970-71

sec. 9, T.59 N. , R.5 W. , Cook 
County, at culvert on Forest Service 
Road 166, 6 miles northwest of Taconite 
Harbor, Minn.

sec.l, T.58 N. , R.5 W., Cook 
County, at bridge on U.S. Highway 6l 
at Schroeder, Minn.

Cross River Lake Superior

Cross River Lake Superior

Caribou River Lake Superior SW^SE^ sec.2, T.58 N., R.6 W., Lake
County, at bridge on County Highway 8, 
6 miles west of Taconite Harbor, Minn.

Caribou River Lake Superior Lat 47°27'51", long 9l°01'50", in NWsSEJi
sec.36, T.58 N., R.6 W., Lake County, 
at culvert on U.S. Highway 6l, 0.2 
mile above mouth, and 5-2 miles north 
east of Little Marais, Minn.

1911-12a91

22.7 1961-73

Manitou River Lake Superior SW^SE's sec. 17, T.58 N. , R.6 W. , Lake 
County, at bridge on County Highway 7, 
8.6 miles northeast of Finland, Minn.

Nine Mile 
Creek

Manitou 
River

sec. 17, T.58 N. , R.6 W. , Lake 
County, 0.5 mile upstream from mouth, 
at bridge on County Highway 7, 7 miles 
north of Little Marais, Minn.

Measurements

Date Discharge 
(cfs)

*9_26-74 29.5

9-25-74 12.6

9-25-74 3.61

9-25-74 5.71

*9-25-74 35-8

*9_25-74 27.7

9-25-74 3.02

9-25-74 50.1

*9_24-74 45.3

9-24-74 12.9

9-24-74 12.9

9-24-74 2.75

9-24-74 4.61

9-24-74 16.1

9-24-74 3.99

* Also published under measurements made at low-flow partial-record stations. 
t Continuous-record gaging station, 
a Approximately.
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Discharge measurements made in the Lake Superior basin, Minn., Sept. 23-26, 197*1—Continued

Stream

Manitou River

Tributary to Location

Measured 
Drainage previously

area (water 
(sq mi) years)

Measurements

Date Discharge 
(cfs)

Lake Superior Lat 47°26'40", long 91O04'07", in SENSE'S 
sec.3, T.57 N., R.6 W., Lake County, 
at bridge on U.S. Highway 61, 0.3 
mile upstream from mouth, and 3 miles 
northeast of Little Marais, Minn.

Baptism River Lake Superior sec. 20, T.57 N., R.7 W. , Lake 
County, at bridge on State Highway 1 
at Finland, Minn.

East Branch 
Baptism 
River

Baptism River

Baptism River s sec. 20, T.57 N. , R.7 W. , Lake 
County, at bridge on County Highway 6 
at Finland, Minn.

Lake Superior Lat 47 O20'15", long 91O12'00", in SEINE'S 
sec.15, T.56 N., R.7 W., Lake County, 
near bridge on U.S. Highway 61, 4 miles 
northeast of Silver Bay, and 7 miles 
northeast of village of Beaver Bay, 
Minn.

Beaver River Lake Superior

Beaver River Lake Superior

sec. 17, T.55 N. , R.8 W. , Lake 
County, at bridge on County Highway 3, 
3.5 miles west of Beaver Bay, Minn.

sec. 2,. T.55 N. , R.8 W. , Lake 
County, at bridge on County Highway 4, 
1500 feet upstream from East Branch 
Beaver River, and 1.5 miles northwest 
of Beaver Bay, Minn.

East Branch 
Beaver 
River

Beaver River

Beaver River Lake Superior

East Split 
Rock River

West Split 
Rock River

Split Rock 
River

Gooseberry 
River

Gooseberry 
River

Gooseberry 
River

Stewart 
River

sec. 26, T.56 N. , R.8 W. , Lake 
County, at bridge on County Highway 4, 
4 miles north of Beaver Bay, Minn.

Lat 47015' 37", long 91°17'45", in SE^S^s 
sec. 12, T.55 N. , R.8 W. , Lake County, 
at bridge on U.S. Highway 6l, 0.1 mile 
upstream from mouth at Beaver Bay, Minn.

NE'uNE'i; sec. 22, T.55 N. , R.9 W. , Lake
County, at culvert on County Highway 3, 
7 miles west of Beaver Bay, Minn.

sec. 16, T.55 N. , R.9 W. , Lake 
County, at bridge on County Highway 3, 
8.5 miles west of Beaver Bay, Minn.

sec. 7, T.54 N. , R.8 W. , Lake 
County, at bridge on U.S. Highway 6l, 
0.1 mile upstream from mouth, and 7 
miles southwest of Beaver Bay, Minn.

Split Rock 
River

Split Rock 
River

Lake Superior

Lake Superior

Lake Superior SW^NE^ sec.19, T.54 N., R.9 W., Lake
County, near end of county road, 100 
feet below Dago Creek, 4.5 miles 
northeast of Silver Creek, Minn., and 
2.5 miles east of County Highway 3.

Lake Superior Lat 47°08'37", long 91O 28'05", in SWuSW 
sec.22, T.54 N., R.9 W., Lake County, 
at bridge on U.S. Highway 6l in 
Gooseberry Falls State Park, about 1 
mile upstream from mouth, 2.5 miles 
northeast of Castle Danger, and 12.5 
miles northeast of Two Harbors, Minn.

Lake Superior

sec. 9, T.54 N., R.10 W. , Lake 
County, at bridge on county road, 1.3 
miles west of County Highway 3» 4.5 
miles north of Silver Creek, and about 
11.5 miles northeast of Two Harbors, 
Minn.

sec. 3, T.53 N. , R.ll W. , Lake 
County, at bridge on County Highway 
132, 5-5 miles north of Two Harbors, 
Minn.

a94

140

126

a77

1911, *9-24-74 13.1 
1970-71

9-23-74 10.4

9-23-74 5.45

1927-73^ 9-23-74 21.4

9-24-74 2.72

9-24-74 2.82

9-24-74 2.32

1911-14?*, *9-24-74 5.07 
1928-31?*,

1968, 
1970-71

9-24-74 .66

9-24-74 3.13

9-24-74 4.82

9-24-74 5.46

9-25-74 6.21

1911, *9-25-74 7.24 
1963, 

1970-71

9-23-74 1.66

* Also published under measurements made at low-flow partial-record stations, 
j* Continuous-record gaging station, 
a Approximately.
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Discharge measurements made in the Lake Superior basin, Minn., Sept. 23-26, 197*1—Continued

Measurements 

DateStream Tributary to 

Stewart River Lake Superior

Little Stewart Stewart River 
River

Stewart River Lake Superior

Knife River Lake Superior

Knife River Lake Superior

West Branch 
Knife River

West Branch 
Knife River 
tributary

West Branch 
Knife River

Knife River

West Branch 
Knife River

Knife River

Knife River Lake Superior

Little Knife 
River

Knife River

Knife River Lake Superior

Sucker River Lake Superior

Sucker River Lake Superior

French River Lake Superior

Location

sec. 18, T.53 N., R.10 W. , Lake 
County, at bridge on County Highway 2, 
3 miles north of Two Harbors, and 3 
miles southeast of Stewart, Minn.

Drainage
area 

(sq mi)

Measured
previously

(water
years)

sec. 19, T.53 N., R.10 W. , Lake 
County, at bridge on County Highway 2, 
2.6 miles north of Two Harbors, Minn.

SWsNE's sec. 29, T.53 N., R.10 W. , Lake 
County, at U.S. Highway 61, 0.2 mile 
upstream from mouth, and 1.5 miles 
northeast of Two Harbors, Minn.

NE'sNWi; sec. 29, T.53 N. , R.ll W. , Lake 
County, at bridge on county road, 1 
miles southwest of Stewart, and A. 5 
miles northwest of Two Harbors, Minn.

sec. 5, T.52 N. , R.ll W. , Lake 
County, at bridge on County Highway 9, 
0.2 mile upstream from West Branch 
Knife River, and 2 miles north of 
Larsmont, Minn.

sec. 36, T.53 N. , R.12 W. , St. 
Louis County, at bridge on County 
Highway ill, 6.5 miles west of Two 
Harbors, Minn.

sec. 31, T.53 N. , R.ll W. , Lake 
County, at culvert on County Highway 
11, 5.5 miles west of Two Harbors, 
Minn.

SWsSE's sec. 5, T.52 N. , R.ll W. , Lake 
County, at culvert on County Highway 
9, 0.2 mile upstream from mouth, 1 
miles west of Two Harbors, and 5 
miles northeast of Knife River, Minn.

sec. 36, T.52 N. , R.12 W. , St. 
Louis County, at County Highway 255, 
0.5 mile upstream from Little Knife 
River, and 1 mile northwest of Knife 
River, Minn.

sec. 35, T.52 N. , R.12 W., St. 
Louis County, at culvert on County 
Highway 255, 0.8 mile upstream from 
mouth, and 1.7 miles northwest of 
Knife River, Minn.

Lat 46°56'49", long 91 0it7'33", in
sec. 31, T.52 N. , R.ll W. , Lake County, 
600 feet downstream from bridge on 
U.S. Highway 6l, 0.8 mile upstream 
from mouth, at town of Knife River, 
Minn. (Converted to a continuous- 
record gaging station, July 1971.)

sec. 25, T.52 N. , R.13 W. , St. 
Louis County, at bridge on County 
Highway 10, 4.1 miles upstream from 
mouth, and 6.5 miles northwest of 
Knife River, Minn.

Lat 16°55'27", long 91°51'02", in 
sec. 3, T.51 N., R.12 W. , St. Louis 
County, at culvert on County Highway 
6l, 0.2 mile upstream from mouth, and 
15 miles northeast of aerial bridge 
in Duluth, Minn.

1*1.3

26.9

13.6

1.16

27-9

76. 2

9-29

9-23-71

9-23-711

9_23-7l|

9-25-71

9-25-74

9-25-71

9-25-74

9-25-71

9-25-711

9-25-71

85.6 1970-71, 9-25-71 
1973

9-25-71

a3l 1970-71 *9-25-7l

11.0sec. 31, T.52 N. , R.13 W. , St. 
Louis County, at bridge on County 
Highway 39, 1.8 miles upstream from 
mouth, and 1.5 miles northwest of 
French River, Minn.

* Also published under measurements made at low- flow partial-record stations. 
a Approximately.

9-25-71

Discharge 
(cfs)

2.12

.01

2.21

3-51

i|.05

1.60

.62

2.38

6.18

.15

5.18

6.63

6.53

.82
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Discharge measurements made in the Lake Superior basin, Minn., Sept. 23-26, 1974—Continued

Stream 

French River

Tributary to

Lake Superior

Lester River Lake Superior

Amity Creek Lester River

Lester River Lake Superior

Nemadji River Lake Superior

Nemadji River Lake Superior

Blackhoof 
River

Blackhoof 
River

Nemadji River

Nemadji River

Nemadji River Lake Superior

South Fork 
Nemadji 
River

Met River

Little Net 
River

Nemadji River

South Fork 
Nemadji 
River

Net River

Location
Drainage

area 
(sq. mi)

Lat 16O53'59", long 91°53'32", in NE\SVft; 
sec. 17, T.51 N. , R.12 W. , St. Louis 
County, at bridge on County Highway 6l 
at mouth, and 12.7 miles northeast of 
aerial bridge in Duluth, Minn.

sec. 12, T.51 N., R.ll W. , St. Louis 
County, at culvert on County Highway 37, 
6.5 miles upstream from mouth, and 7.5 
miles northwest of French River, Minn.

Lat 16050'39", long 92°00'36", in SEINE'S 
sec. 5, T.50 N. , R.13 W. , St. Louis 
County, at bridge on Parkway Road, 0.1 
mile upstream from Lester River, and 
6 miles northeast of aerial bridge .in 
Duluth, Minn.

Lat 16°50'12", long 92°00'21", in 
sec. 8, T.50 N. , R.13 W. , St. Louis 
County, at bridge on U.S. Highway 6l 
at mouth, and 5«7 miles northeast of 
aerial bridge in Duluth, Minn.

sec. 18, T.16 N. , R.17 W. , Carlton 
County, at bridge on County Highway 8, 
2.3 miles upstream from Nemadji Creek, 
and 3.5 miles southeast of Nemadji, 
Minn.

Lat 16°29'36", long 92°28'0l", in SE3sSE3s 
sec. 3, T.16 N. , R.17 W. , Carlton 
County, at County Highway 103, 2 miles 
southeast of Duesler, Minn.

sec. 17, T.17 N. , R.17 W. , Carlton 
County, at bridge on County Highway 
105, 5-5 miles southwest of Scotts 
Corner, Minn.

Lat 16°31'38", long 92O27'51", in SWsNWs 
sec. 26, T.17 N. , R.17 W. , Carlton 
County, at bridge on County Highway 6, 
3.5 miles upstream from Nemadji River, 
5.6 miles northwest of Holyoke, and 
11 miles northeast of Barnum, Minn.

Lat 16°31'0l", long 92°23'22", in NE3sNE*s 
sec. 32, T.17 N. , R.16 W. , Carlton 
County, at bridge on State Highway 23, 
3.5 miles north of Holyoke, Minn.

Lat 16°29'38", long 92°2l'36", in SEJsSEJs 
sec. 6, T.16 N. , R.16 W. , Carlton 
County, at culvert on State Highway 23, 
2 miles northwest of Holyoke, Minn.

NWsSEJ« sec. 17, T.16 N. , R.16 W. , Carlton 
County, at bridge on County Highway 8, 
in Holyoke, Minn.

NWsSWs sec. 10, T.16 N. , R.16 W. , Carlton 
County, at culvert on County Highway 8, 
1.4 miles upstream from mouth, and 1.5 
miles northeast of Holyoke, Minn.

20.0

55.1

28.5

118

* Also published under measurements made at low-flow partial-record stations, 
a Approximately.

Measured
previously

(water
years)

Measurements

Date Discharge 
(cfs)

18.1 1970-71 "9-21-71

9-24-71

1970-71 *9-2l-7l

a56 1970-71 «9-2l-7l

9-23-74

9-23-74

9-23-74

41.5 1970-71 "9-23-71

1970-71, 
1973

19.4 1961-73

26.6

11.3

9-24-74

9-21-71

9-21-71

1.83

.63

3.1

1.61

3.03

7.31

21.1

•9-21-71 21.5

1.51

1.83

1.61



218 LOW-PLOW INVESTIGATIONS 

Low-flow Investigations In the St. Louis River basin

A series of discharge measurements were made Sept. 16-20, 1974 to determine variations of base flow In the 
St. Louis River basin. Although small amounts of precipitation occurred during the first fifteen days of 
September, the average total precipitation for the period was lesd than 0.5 inch, therefore all measurements 
should represent base flow.

Stream

St. Louis 
River

St. Louis 
River

Partridge 
River 
tributary

Partridge 
River

Second Creek

Partridge
River

St. Louis 
River

St. Louis 
River

Bear Creek

Embarrass 
River

Embarras s 
River

Embarrass 
River

Ely Creek

Discharge measurements made in the St. Louis River basin, Minn., Sept. 16-20, 1974

Measurements 

DateTributary to Location
Drainage

area 
(sq mi)

Measured
previously

(water
years)

Discharge 
(cfs)

Lake Superior

Lake Superior

Partridge 
River

St. Louis 
River

Partridge 
River

St. Louis 
River

Lake Superior

Lake Superior

Embarrass 
River

St. Louis 
River

St. Louis 
River

St. Louis 
River

St. Louis 
River

NE^SVft; sec. 30, T.58 N. , R.13 W. , St. 
Louis County, at bridge on Forest 
Service Road 133, 2 miles southwest 
of Skibo, and 6 miles southeast of 
Hoyt Lakes, Minn.

NWsSEJi; sec. 22, T.58 N. , R.15 W. , St. 
Louis County, 150 feet upstream from 
Partridge River, about 0.7 mile up 
stream from County Highway 100, and 
1.5 miles south of Aurora, Minn.

al49 1966,
1971

sec. 25, T.59 N. , R.I3 W. , St. 
Louis County, at bridge on County 
Highway 680, 10 miles northeast of 
Hoyt Lakes, Minn.

SVPsNE5« sec. 9, T.58 N. , R.l4 W. , St. 
Louis County, at bridge on County 
Highway 110, 1 mile east of Hoyt 
Lakes, Minn.

Lat 47°31'25", long 92°11'35", in SVPs 
sec. 12, T.58 N. , R.15 W. , St. Louis 
County, 0.1 mile downstream from 
First Creek, 0.4 mile upstream from 
mouth, and 2.1 miles east of Aurora, 
Minn.

Lat 47°31'02" long 92O11'24", in SE\SVPs 
sec. 12, T.5o N. , R.15 W. , St. Louis 
County, at bridge on County Highway 
110, 1,000 feet downstream from Second 
Creek, 2.5 miles east of Aurora, Minn., 
and 2.8 miles upstream from mouth.

Lat 47°29'30", long 92°l4'20", in SVPs 
sec. 22, T.58 N. , R.15 W. , St. Louis 
County, at bridge on County Highway 
100, 0.8 mile downstream from Partridge 
River, and 1.5 miles south of Aurora, 
Minn.

SVPsSEft; sec. 21, T.57 N. , R.16 W. , St. 
Louis County, at bridge on County 
Highway 95, 7.8 miles south of 
McKinley, Minn.

NE3«NE3« sec. 13, T.60 N. , R.15 W. , St. 
Louis County, at bridge on County 
Highway 21, 0.7 mile upstream from 
mouth, and 2.1 miles north of 
Embarrass, Minn.

NWsNWs sec. 25, T.60 N. , R.15 W. , St. 
Louis County, at bridge on County 
Highway 362 in Embarrass, Minn.

SE5« sec. 31, T.59 N. , R.15 W. , St. Louis 
County, at bridge on County Highway 
69, 0.3 mile downstream from Wynne 
Lake, and 1.5 miles northeast of 
Biwabik, Minn.

Lat 47°27'10", long 92°23'00", in NVPr; 
sec. 4, T.57 N. , R.16 W. , St. Louis 
County, at bridge on County Highway 
20, 1 mile downstream from Esquagama 
Lake, and 4.5 miles southeast of 
McKinley, Minn.

NE3«SVPs sec. 26, T.57 N. , R.17 W. , St. 
Louis County, at bridge on county 
road, 0.5 mile upstream from mouth, 
and 6.8 miles south of Gilbert, Minn.

9-17-74

9-17-74

9-16-74

9-17-74

26.3 1955-73/ 9-17-74

156 1942-73?* 9-17-74

312 1942-73/ 9-17-74

15.0

2.44

25.2

12.5

43.3

70.8

1971 9-18-74 77.2

1971 9-16-74 5.83

93.8 1942-64/ 9-16-74 21.{

9-16-74 38.2

171 1953-62/ 9-17-74 40.1

1971 9-18-74 2.51

t Continuous-record gaging station, 
a Approximately.
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Discharge measurements made in the St. Louis River basin, Minn., Sept. 16-20, 1974—Continued

Stream

Mud Hen Creek

Water Hen 
River

Mud Hen 
Creek

Long Creek

St. Louis 
River

Elbow Creek

East Two 
River

East Two 
River

West Two 
River

West Two 
River 
tributary

West Two 
River

West Two 
River

Stone River

West Swan 
River

Tributary to Location

St. Louis 
River

Mud Hen 
Creek

St. Louis 
River

St. Louis 
River

Lake Superior

St. Louis 
River

St. Louis 
River

St. Louis 
River

St. Louis 
River

West Two 
River

St. Louis 
River

St. Louis 
River

St. Louis 
River

Swan River

SEWft; sec. 7, T.56 N. , R.16 W. , St. 
Louis County, at bridge on County 
Highway 93, 2.5 miles west of 
Makinen, Minn.

N% sec.18, T.56 N. , R.l6 W. , St. Louis 
County, at bridge on County Highway 
93, 0.6 mile upstream from mouth, and 
2.5 miles southwest of Makinen, Minn.

Lat 47°21'29", long 92°28'24", on line 
between sees. 3 and 10, T.56 N. , R.17 
W. , St. Louis County, at bridge on 
County Highway 16, 0.9 mile upstream 
from mouth, 4.5 miles north of Central 
Lakes, and 6 miles southeast of 
Porbes, Minn.

SENSE'S sec. 36, T.57 N. , R.18 W. , St. 
Louis County, at bridge on County 
Highway 16 at mouth, and 6 miles south 
of Eveleth, Minn.

Measured Measurements 
Drainage previously

area (water Date Discharge 
(sq mi) years) (cfs)

9-18-74 1.34

9-18-74 .48

all 8

Lat 47°21'48", long 92°35'56", in 
sec. 3, T.56 N., R.18 W., St. Louis 
County, at bridge on County Highway 7» 
0.5 mile downstream from Eveleth 
Taconite Company dam, and 0.6 mile 
south of Porbes, Minn.

NE'sNE'i; sec. 4, T.56 N. , R.18 W. , St. 
Louis County, at bridge on County 
Highway 16, 1 mile upstream from mouth, 
and 1 mile west of Forbes, Minn.

SE^SWi; sec. 27, T.58 N. , R.18 W., St. 
Louis County, at bridge on County 
Highway 102, 4 miles north of Iron 
Junction, Minn.

Lat 47°24'04 n , long 92°39'52", in NWuNWu 
sec. 29, T.57 N. , R.18 W. , St. Louis 
County, at bridge on State Highway 37, 
and 2.2 miles southwest of Iron 
Junction, Minn.

SWsSWs sec. 31, T.58 N. , R.18 W. , St. 
Louis County, at bridge on County 
Highway 661, 6 miles west of Eveleth, 
Minn.

NW(SWs sec. 11, T.57 N. , R.19 W. , St. 
Louis County, at bridge on County 
Highway 25, 0.2 mile upstream from 
mouth, and 6 miles west of Iron 
Junction, Minn.

1970-71, »9-l8-74 2.4l 
1973

9-18-74 1.79

1964-73?* 9-17-74 143

40.0

1971

1957-62 
1966-73?*

Lat 47°24'05", long 92°42'10n , in 
sec. 24, T.57 N., R.19 W. , St. Louis 
County, at bridge on State Highway 37, 
5 miles southwest of Iron Junction, 
Minn.

Lat 47°20'21", long 92°40'59", in NWs 
sec.18, T.56 N., R.18 W. , St. Louis 
County, at bridge on County Highway 
661, 0.6 mile upstream from mouth, 
and 4.5 miles southwest of Porbes, 
Minn.

SWuSE's sec. 28, T.55 N. , R.19 W. , St. 
Louis County, at bridge on County 
Highway 83, 1.5 miles upstream from 
mouth, and 4 miles northeast of 
Toivola, Minn.

Lat 47°17'36", long 93°02'30", in 
sec. 32, T.56 N. , R.21 W. , St. Louis 
County, at pilings of dismantled bridge, 
2 miles northwest of Silica, Minn.

9-17-74

9-18-74

9-16-74

9-18-74

9-18-74

68.4 1954-62?*, 9-16-74 
1966-73?*

a78 1971 9-17-74

1971 9-19-74

1963-73?* 9-20-74

3.55

10.7

12.2

2.89

.79

8.16

7.72

.02

.55

* Also published under measurements made at low- flow partial-record stations. 
?* Continuous-record gaging station.
a Approximately.
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Discharge measurements made in the St. Louis River basin, Minn.

Stream

West Swan 
River

West Swan 
River

Barber Creek

Dempsey 
Creek

East Swan 
River 
tributary

East Swan 
River

Swan River

St. Louis 
River

Sand Creek

St. Louis 
River

North Branch 
Whiteface 
River

South Branch 
Whiteface 
River

Whiteface 
River

Bug Creek

Tributary to Location

Swan River

Swan River

East Swan 
River

East Swan 
River

East Swan 
River

Swan River

St. Louis 
River

Lake Superior

St. Louis 
River

Lake Superior

Whiteface 
River

Whiteface 
River

St. Louis 
River

Whiteface 
River

NE^NE^s sec.l, T.55 N. , R.21 W. , St. 
Louis County, at bridge on County 
Highway 57, 4 miles northeast of 
Silica, Minn.

NWsNWs sec. 13, T.55 N. , R.20 W. , St. 
Louis County, at bridge on County 
Highway 444, 0.5 mile upstream from 
mouth, and 6 miles north of Toivola, 
Minn.

SE^NE^ sec. 3, T.56 N. , R.20 W. , St. 
Louis County, at bridge on County 
Highway 86, 1.3 miles upstream from 
Dempsey Creek, and 4.5 miles south 
east of Hibbing, Minn.

sec. 12, T.56 N. , R.20 W. , St. 
Louis County, at bridge on township 
road, 0.7 mile west of County High 
way 5, and 4.5 miles southeast of 
Hibbing, Minn.

SW% sec. 11, T.56 N. , R.20 W. , St. Louis 
County, at bridge on County Highway 
86, 0.5 mile upstream from mouth, and 
5.5 miles southeast of Hibbing, Minn.

SE^SE^ sec. 35, T.56 N. , R.20 W. , St. 
Louis County, at bridge on County 
Highway 442, 2 miles upstream from 
West Swan River, and 10 miles south 
east of Hibbing, Minn.

Lat 47°15'02", long 92°48'36", in NE^NE 
sec. 13, T.55 N. , R.20 W. , St. Louis 
County, at bridge on County Highway 5, 
3 miles upstream from mouth, and 5.8 
miles north of Toivola, Minn.

SE^SWs sec. 8, T.54 N. , R.19 W. , St. 
Louis County, at bridge on County 
Highway 52, 0.5 mile upstream from 
Sand Creek, and 1.5 miles east of 
Toivola, Minn.

NWsSWs sec. 17, T.54 N. , R.19 W. , St. 
Louis County, at bridge on County 
Highway 158, 0.4 mile upstream from 
mouth, and 1 mile southeast of 
Toivola, Minn.

Lat 46°59'48", long 92°48'29", in SE^SE 
sec. 12, T.52 N. , R.20 W. , St. Louis 
County, at bridge on County Highway 
29, 1.2 miles upstream from Whiteface 
River, and 6 miles southwest of 
Meadowlands, Minn.

NW*s sec. 23, T.56 N. , R.14 W. , St. Louis 
County, at bridge on Forest Service 
Road 118, 8.5 miles southwest of 
Fairbanks, and 6.5 miles northeast of 
Markham, Minn.

sec. 3, T.55 N. , R.14 W. , St. 
Louis County, at bridge on Forest 
Service Road ll8, 2 miles upstream 
from Whiteface Reservoir, and 6 miles 
southeast of Markham, Minn.

sec. 11, T.55 N. , R.15 W. , St. 
Louis County, at bridge on County 
Highway 4, 1 mile downstream from 
Whiteface Reservoir, and 2 miles south 
of Markham, Minn.

SE^u sec. 34, T.54 N. , R.16 W. , St. Louis 
County, at bridge on County Highway 
15 in Shaw, Minn., 5.5 miles east of 
U.S. Highway 53.

, Sept. 16-20, 1974—Continued

Measured Measurements 
Drainage previously

area (water Date Discharge 
(sq mi) years) (ofs)

1971 9-19-74 6.42

a!30 1971 9-19-74 9.24

1971 9-19-74 47.5

1971 9-20-74 3.53

1971 9-19-74 1.18

9-19-74 56.!

254 1953-61?* 9-19-74 68.9

9-20-74 216

9-19-74 4.79

9-19-74 237

9-19-74

9-19-74

9-19-74

9-20-74

5.42

3.89

9.21

3.06

7* Continuous-record gaging station. 
a Approximately.
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Discharge measurements made in the St. Louis River basin, Minn., Sept. 16-20, 1974—Continued

Stream

Whiteface 
River

Paleface 
River

Whiteface 
River

Little
Whiteface 
River

Whiteface 
River

Spider 
Muskrat 
Creek

Ploodwood 
River

Ploodwood 
River

Tributary to Location

St. Louis 
River

Whiteface 
River

St. Louis 
River

Whiteface 
River

St. Louis 
River

Whiteface 
River

St. Louis 
River

St. Louis 
River

sec. 11, T.54 N. , R.17 W. , St. 
Louis County, at bridge on County 
Highway 52, 0.5 mile east of Cotton, 
Minn.

Lat 47°12'37", long 92029'17", in NWsNWs 
sec. 31, T.55 N. , R.17 W. , St. Louis 
County, at bridge on U.S. Highway 53, 
about 2 miles upstream from mouth, and 
2.9 miles north of Cotton, Minn.

NWsNE*n sec. 29, T.54 N. , R.18 W., St. 
Louis County, at bridge on County 
Highway 29, 2.5 miles southwest of 
Kelsey, Minn.

SE'sNE'u sec. 13, T.53 N. , R.19 W. , St. 
Louis County, at bridge on County 
Highway 209, 1 mile above mouth, and 
2 miles east of Meadowlands, Minn.

Lat 47002'21", long 92°44'35", in NWsNWs 
sec. 34, T.53 N. , R.19 W. , St. Louis 
County, at bridge on County Highway 5, 
5.5 miles above mouth, and 2 miles 
south of Meadowlands, Minn.

SWsSW*; sec. 10, T.52 N. , R.19 W. , St. 
Louis County, at bridge on County 
Highway 5, 0.8 mile upstream from 
mouth, and 5 miles south of Meadow- 
lands, Minn.

NE*uNW*s sec. 17, T.53 N. , R.21 W., St. 
Louis County, at bridge on County 
Highway 133, 1 mile above Swan River, 
and 4.5 miles northeast of Wawina, 
Minn.

SW3$NE*u sec. 22, T.53 N., R.21 W., St. 
Louis County, 0.2 mile south of inter 
section of County Highway 508 and 
State Highway 73, 0.6 mile downstream 
from reservoir, and 11 miles west of 
Meadowlands, Minn.

Measured Measurements 
Drainage previously

area (water Date Discharge 
(sq mi) years) (cfs)

9-20-74 18.8

a60

453

Ploodwood St. Louis Lat 46O58'05", long 92O54'29", in 
River River sec. 20, T.52 N. , R.20 W. , St. Louis

County, at bridge on farm driveway, 
2.8 miles north of Floodwood, Minn., 
and 3.8 miles upstream from mouth.

East St. Louis Lat 46°55 I 17", long 92°54 I 43", in SE*uNE*u 
Savanna River sec. 7, T.51 N. , R.20 W. , St. Louis 
River County, at bridge on U.S. Highway 2,

0.4 mile upstream from mouth at
Floodwood, Minn.

St. Louis Lake Superior Lat 46°52 I 12", long 92°36'10", in SW^SE'u 
River sec. 27, T.51 N. , R.l8 W. , St. Louis

County, at bridge on County Highway 
31 in Brookston, Minn.

Artichoke St. Louis SE*u sec. 27, T.51 N. , R.18 W. , St. Louis 
River River County, at bridge on County Highway

856, 300 feet above mouth in Brookston, 
Minn.

Stoney Brook St. Louis SW^SW*; sec. 28, T.50 N. , R.l8 W. , St. 
River Louis County, at bridge on County 

Highway 851, 6 miles south of 
Brookston, Minn.

Stoney Brook St. Louis Lat 46°51 I 42", long 92O36'17", in NWsSE*n a!05 
River sec. 34, T.51 N. , R.18 W. , St. Louis 

County, at bridge on County Highway 
31, 0.8 mile upstream from mouth at 
Brookston, Minn.

* Also published under measurements made at low-flow partial-record stations. 
/ Continuous-record gaging station. 
a Approximately.

1970-71, *9-20-74 .43 
1973

9_19_74 26.2

9-19-74 5.10

1909-17* 9-19-74 34.8

9-19-74 3.90

9-16-74 6.02

9-16-74 19.3

1970-71, "9-16-74 31.4 
1973

1970-71, *9-l6-74 16.2 
1973

1950 9-17-74 392

9-17-74 9.02

1970-71, 
1973

9-17-74

«9_17_74

17.9

28.0
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Stream

Cloquet River

Discharge measurements made In the St. Louis River basin, Minn., Sept. 16-20, 197*—Continued

Measurements 

Location area (water DateTributary to

Measured 
Drainage previously

area (water 
(sq ml) years)

St. Louis 
River

Langley River Cloquet 
River

Cloquet River St. Louis 
River

Cloquet River St. Louis 
River

Pine Creek Cloquet 
River

West Branch Cloquet 
Cloquet River 
River

Petrel Creek Wolf Creek

Wolf Creek West Branch 
Cloquet 
River

Berry Creek West Branch 
Cloquet 
River

Cloquet 
River

Little 
Cloquet 
River

Cloquet 
River

Cloquet
River

Fish Lake 
tributary

Beaver River

Us-Kab-Wan-Ka 
River

St. Louis 
River

Cloquet 
River

St. Louis 
River

St. Louis 
River

Fish Lake

Cloquet 
River

Cloquet 
River

SEJsNWi; sec. 7, T.56 N., R.10 W. , Lake 
County, at bridge on County Highway 
2, 2.5 miles north of McNalr, Minn. , 
and 3 miles upstream from Sullivan 
Creek.

SE*; sec. 28, T.56 N. , R.ll W. , Lake County, 
near Forest Service Road 403, 1.4 miles 
upstream from mouth, and 5 miles north 
of Wales, Minn.

NE*; sec. 25, T.56 N. , R.12 W. , St. Louis 
County, at bridge on County Highway 403, 
6 miles northeast of Rollins, Minn.

Lat 47°15'24", long 91°52'02", in SE^SWs 
sec. 9, T.55 N., R.12 W. , St. Louis 
County, at bridge on County Highway 52 
(Forest Service Road 6202), about 1 
mile upstream from Pine Creek, and 1.5 
miles south of Brimson, Mlnn.

SE*; sec.l6, T.55 N., R.12 W. , St. Louis 
County, at bridge on County Highway 44, 
1 mile upstream from mouth, and 1 mile 
southwest of Rollins, Minn.

NEJ«NWii sec. 16, T.55 N. , R.13 W. , St. Louis 
County, at bridge on County Highway 52, 
7 miles west of Rollins, Minn.

SE*;SWi; sec. 3, T.56 N., R.12 W. , St. Louis 
County, at bridge on County Highway 44, 
3.5 miles east of Fairbanks, Minn.

NE'sNE's sec. 15, T.55 N., R.13 W., St. Louis 
County, at bridge on County Highway 52, 
5.5 miles west of Rollins, Minn.

sec. 6, T.55 N., R.12 W. , St. Louis 
County, at bridge on County Highway 52, 
2.5 miles west of Rollins, Minn.

Lat 47°06'57", long 92°01'28", in SWuSWu 
sec. 32, T.54 N. , R.13 W. , St. Louis 
County, at forest service road, 1.7 
miles upstream from Little Cloquet 
River, and 7.5 miles northeast of Island 
Lake, Minn.

SWsSE^ sec. 33, T.54 N. , R.13 W. , St. Louis 
County, at bridge on County Highway 44, 
1.5 miles upstream from mouth, and 9 
miles northeast of Island Lake, Minn.

NE'sNE's sec. 2, T.52 N. , R.14 W., St. Louis 
County, at bridge on County Highway 273, 
0.6 mile upstream from Island Lake 
Reservoir, and 4 miles east of Island 
Lake, Minn.

sec.l6, T.52 N. , R.15 W. , St. Louis 
County, at bridge on County Highway 48, 
1 mile downstream from Island Lake out 
let, and 4 miles east of Taft, Minn.

sec. 7, T.51 N., R.14 W., St. Louis 
County, at bridge on county road, at 
Rice Lake outlet, 4 miles north of 
Duluth, Minn. International Airport.

NWsSWs sec. 29, T.52 N., R.15 W. , St. Louis 
County, at bridge on County Highway 285, 
2 miles upstream from mouth, and 3.5 
miles southeast of Taft, Minn.

SWuSWu sec. 14, T.53 N., R.16 W. , St. Louis 
County, on extension of County Highway 
15, 5 miles north of Taft, Minn.

1965 9-16-7*

Discharge 
(cfs)

8.02

9-16-7* 3.99

1965 9-17f7* 22.*

1970-71, §9-17-7* 28.8 
1973

9-17-1-7* *.00

9-17-7* 2.91

9-17-7* .75

9-17-7* *.0*

9-17-7* *.9*

1970-71 »9-l8-7* 56.6

9-18-7* 24.6

1965 9-18-7* 96.9

1965 9-18-7* 573

9-19-7* .39

9-19-7* 19.3

9-20"7* 1.2*

Also published under measurements made at low-flow partial-record stations.
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Discharge measurements made in the St. Louis River basin, Minn., Sept. 16-20, 197**—Continued

Stream

Os-Kab-Wan-Ka 
River

Hellwig River

Bear Trap 
Creek

Bear Trap 
Creek

Cloquet 
River

Simian Creek

Pine River

Pine River

St. Louis 
River

Midway 
River

Midway 
River

Hay Creek

Midway 
River

Otter Creek

Keene Creek

Tributary to

Cloquet 
River

Cloquet 
River

Cloquet 
River

Cloquet 
River

St. Louis 
River

St. Louis 
River

St. Louis 
River

St. Louis 
River

Lake Superior

St. Louis 
River

St. Louis 
River

Midway River

St. Louis 
River

St. Louis 
River

St. Louis 
River

Location

Lat 46°58'55", long 92°20'01 !! , in 
sec.lt, T.52 N. , R.16 W. , St. Louis 
County, at bridge on trail, 0.8 mile 
upstream from mouth, and 6.2 miles 
north of Twig, Minn.

SE^NWJj sec. 26, T.52 N. , R.17 W. , St. 
Louis County, 0.2 mile east of U.S. 
Highway 53, 130 feet upstream from 
mouth, and 0.2 mile north of 
Independence, Minn.

SVPsSVft; sec. 30, T.51 N. , R.16 W. , St. 
Louis County, at bridge on County 
Highway 878, at outlet of Grand Lake, 
and 1 mile northeast of Saginaw, Minn.

S&t sec.l6, T.51 N. , R.17 W., St. Louis 
County, at bridge on County Highway 7, 
1.2 miles east of Burnett, Minn.

Lat 46°54'00", long 92°30'l8", in 
sec.l6, T.51 N. , R.17 W., St. Louis 
County, at bridge on County Highway 7, 
0.9 mile east of Burnett, Minn.

SWsNWi; sec. 21, T.50 N. , R.17 W. , St. 
Louis County, at bridge on county road, 
0.7 mile north of County Highway 80, 
and 6.5 miles northwest of Cloquet, 
Minn.

S&t sec. 8, T.50 N. , R.16 W. , St. Louis 
County, at bridge on U.S. Highway 2, 
3 miles northwest of Munger, and 7.5 
miles north of Cloquet, Minn.

Lat 46°47'52", long 92°26'58", on line 
between sees. 23 and 24, T.50 N. , R.17 
W. , St. Louis County, at concrete 
box culvert on State Highway 33, 0.9 
mile upstream from mouth, and 5.2 
miles north of Cloquet, Minn.

Lat 46°42'12", long 92°25'07", in NVft; 
sec. 30, T.49 N. , R.l6 W., St. Louis 
County, at bridge on U.S. Highway 6l 
at Scanlon, Minn.

sec. 32, T.50 N. , R.15 W. , St. 
Louis County, at bridge on U.S. Highway 
2, 2 miles northwest of Procter, Minn.

IPs sec. 14, T.49 N. , R.16 W. , Carlton 
County, at bridge on county road, 0.7 
mile upstream from mouth, and 0.7 mile 
north of Harney, Minn.

sec. 15, T.49 N. , R.16 W. , Carlton 
County, at bridge on County Highway 2, 
5.5 miles west of Procter, Minn.

Lat 46O40'56", long 92°23'08", in NE^SEft; 
sec. 32, T.49 N. , R.16 W. , Carlton 
County, at bridge on county road, 0.2 
mile north of Thomson, Minn. city 
limits, and 0.9 mile upstream from 
Thomson Reservoir.

NWsNWs sec. 7, T.48 N. , R.16 W. , Carlton 
County, at bridge on County Highway 1, 
1 mile upstream from mouth, and 0.2 
mile south of Carlton, Minn.

NE^ sec. 13, T.49 N. , R.15 W. , St. Louis 
County, at bridge on State Highway 23, 
2.5 miles east of Procter, Minn.

Drainage
area 

(sq mi)

Measured
previously

(water
years)

Measurements

Date

1970-71, •9-19-74 
1973

9-20-74

Discharge 
(cfs)

6.58

6.68

3,430

a66

9-19-74 0

9-19-74 7.30

9-19-74 639

9-17-74 1.95

9-17-74 4.07

1970-71, *9-17-74 12.2 
1973

1908-73* 9-19-74 1,070

9-18-74 .79

9-18-74 6.23

9-18-74 2.20

1968, «9-l8-74 9.16 
1970-71

9-18-74

9-18-74

11.5

.63

* Also published under measurements made at low-flow partial -record stations. 
»* Continuous-record gaging station. 
a Approximately.
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Figure 3.— Map showing location of water-quality stations.



228 RED RIVER OF THE NORTH BASIN 

05079000 RED LAKE RIVER AT CROOKSTON, MINN.

LOCATION.--Lat 47°46'32", long 96°36'33", in SVhSVh sec.30, T.150 N., R.46 W., Polk County, at gaging station on 
right bank at downstream side of highway bridge in Crookston, 0.3 mi (0.5 km) downstream from Interstate 
Power Co.'s dam, 0.6 mi (1.0 km) downstream from bridge on U.S. Highway 75, and 53 mi (85 km) upstream from 
mouth.

DRAINAGE AREA.--5,280 mi 2 (13,680 km 2 ), approximately.

PERIOD OF RECORD.--Chemical analyses: October 1973 to September 1974.

REMARKS.--Miscellaneous chemical analyses are published for water years 1962, 1964-1966, 1968, 1969.

wATEK DUALITY DATA, MTEH YEAR OCTOBEK 1973 TO SEPTEMBER 1974

DATE

NOV.
01...

DEC.
06...

JAN.
17...

FEB.
28...

APR,
16...

MAY
24...

JULY
01...

AUG.
05...

TIME *TO,
AVG.

DATE

NOV.
01...

DEC.
06...

JAN,
IT...

FEB.
28...

APR,
16...

WAY
20...

JULY
01...

AUG.
05...

TIME WTD.
AV6.

TEMPES-
ATU»E
(DEG C)
(00010)

5,0

.5

.0

.5

.5

»m

23.0

22

mm

DIS
SOLVED
MAG
NE
SIUM
(MS)

(MG/L)
(00925)

19

18

16

16

8.4

16

15

13

IS

INSTAN
TANEOUS
DIS

CHARGE
(CFS)

(00061)

2000

893

89«

1020

15150

1*530

1710

1210

""

DIS
SOLVED
SODIUM
(NA)

(MG/L)
(009JO)

5.6

5.4

4.2

5.0

2.5

U.I

3.6

3.3

0.2

SPE 
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)
(00095)

398

296

362

354

195

413

310

302

329

DIS
SOLVED
PO
TAS
SIUM
(K)

(MG/L)
(00935)

3.2

2.8

2.7

2.9

a. 9

3.4

2.0

2.1

3.1

DIS 
SOLVED 
SOLIDS
(RESI
DUE AT
160 C)
(MG/L)

(70300)

259

177

225

210

145

258

207

191

210

DIS
SOLVED
IRON
(FE)

(UG/L)
(01006)

30

30

60

70

220

50

30

50

68

DIS 
SOLVED 
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

(70301)

235

194

197

19U

126

234

182

169

191

DIS
SOLVED
MAN

GANESE
(MN)

(UG/L)
(01056)

0

8

0

0

50

0

0

0

7

DIS 
SOLVED
SOLIDS
(TONS
PER
DAY)

(70302)

1400

426

543

589

5930

3160

956

62k

•"

DIS
SOLVED
BORON

(B)
(UG/L)

(01020)

100

50

60

70

50

70

70

70

66

COLON
(PLAT
INUM-
COBALT
UNITS)
(00080)

40

20

20

30

90

50

20

20

m m

ALKA
LINITY

AS
CAC03
(MG/D

(00410)

171

134

177

175

60

162

159

151

151

CARBON
DIOXIDE
(C02)
(MG/L)

(00405)

2.1

2.1

4.4

5.4

5.0

4.0

1.2

!."»

3.3

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

3.0

3.2

3.0

3.3

3.1

2.5

2.0

2.0

2.6

PH

(UNITS)
(00400)

6.2

6.1

7.9

7.8

7.5

7,9

6,4

8.2

6.0

DIS
SOLVED

SULFATE
(804)
(MG/L)

(00945)

42

23

11

6.5

26

51

15

11

23

DIS 
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

52

53

47

47

27

53

44

40

45

DIS
SOLVED
FLUO-
RIDfc
(F)

(MG/L)
(00950)

.2

.2

.1

.2

.2

.4

.1

.1

.2



RED RIVER OF THE NORTH BASIN 

05079000 RED LAKE RIVER AT CROOKSTON, Minn.--Continued

MATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
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DATE

NOV.
01...

oec.
06...

JAN,
IT...

FEB.
26...

APR.
It...

MAY
24...

JULY
01...

AUG.
05...

TINE NTD.
AVG.

TOTALNITRITE
(N)

{MG/L)
(0061S)

.01

.01

.00

.01

.12

,00

.00

.01

.02

TOTAL
NITRATE

(N)
(MG/L)

(00620)

.04

.06

.12

.17

1.4

.04

.03

.02

.24

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

.05

.07

.12

.16

1.5

.04

.03

.03

.25

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(0066S)

.01

.04

.04

,08

.57

.07

.11

.07

.12

DIS
SOLVED
SILICA
C3I02)
(MG/L)

(00955)

7.0

7.9

6.2

6.0

5.4

4.1

4.1

7.1

6,0

DIS
SOLVED
SOLIDS
(TONS
PER
AC-K)
(70303)

.35

.24

.31

.29

.20

.35

.26

.26

.29

HARD
NESS
(CA.MG)
(MG/L)

(00900)

210

210

160

160

100

210

170

150

176

NON-
CAR
BONATE
HARD
NESS
(MG/L)

(00902)

37

73

6

9

22

45

13

I

26

SODIUM
AD

SORP
TION

RATID

(00931)

.2

.2

.1

.2

.1

.1

.1

.1

.1

PERCENT
SODIUM

(00932)

6

5

5

b

5

4

4

4

b



230 RED RIVER OF THE NORTH BASIN 

05105300 ROSEAU RIVER BELOW ROSEAU, MINN.

LOCATION.--Lat 48°53'28", long 95°43'50", in SW%SE?j sec.31, T.163 N., R.39 W., Roseau County, at bridge on 
County Highway 28, 900 ft (2.74 m) downstream from Hay Creek and 3.2 mi (5.1 km) northeast of Roseau.

PERIOD OF RECORD.--Chemical analyses: October 1972 to current year.

WATER QUALITY DATA, HATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
03.,.

NOV.
06...

DEC.
11...

JAN.
22...

MAR.
05...

APR.
29...

JUNE
05...

JULY
09...

AUG.
28...

TIME WTD.
AVG.

DATE

OCT.
03...

NOV.
06...

DEC.
11...

JAN.
22...

MAW.
05...

APH,
29...

JUNE
05...

JULY
09...

AUG.
28...

TIMfe wTD.
AVG.

AIR
TEMPER
ATURE
COKG C)
(00020)

&.S

2.5

-7.0

22.0

-2.0

5.5

22.0

27.0

16,0

mm

DIS
SOLVED
MAG-
NE-
SUM
(MG)

(MG/L)
(00925)

11

16

22

26

24

12

15

19

15

18

TEMPER
ATURE
(DEC C)
(00010)

14.5

.2

.0

.0

.0

9.5

20.5

26,5

15.5

mm

DIS
SOLVED
SODIUM
{NA)

(Mli/L)
(00930)

3.2

«.7

7.7

12

12

2.6

3.1

5.8

2.6

0,0

INSTAN
TANEOUS

DIS
CHARGE
(CFS)

(00061)

363

78

23

7,8

7.1

1120

390

28

371

™"

DIS
SOLVED
PO
TAS
SIUM
(K)

(MG/L)
(00935)

2.1

1.6

2.2

2.3

2.2

4.0

1.7

1.5

1.5

2.1

SPE 
CIFIC 
CON
DUCT
ANCE
(MICRO-
MHOS)
(00095)

283

369

490

561

554

265

330

365

350

401

DIS
SOLVED
IRON
(FE)

(UG/L)
(01046)

140

150

170

70

80

220

110

60

200

133

DIS 
SOLVED 
SOLIDS
(RESI-
DUE AT
160 C)
(MG/L)

(70300)

210

247

309

347

326

203

225

236

223

259

DIS-
SDLVED
MAN

GANESE
(MN)

(UG/L)
(01056)

16

20

20

90

70

30

40

30

30

36

DIS 
SOLVED 
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

(70301)

169

213

281

331

306

169

192

222

200

232

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

137

166

252

292

274

132

174

200

166

202

DIS 
SOLVED
SOLIDS
(TONS
PER
DAY)

(70302)

206

52.5

19.2

7.31

6.26

614

237

16.4

223

• m

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

1.6

2.9

3.1

5.2

5.8

2.5

1.9

3.1

2.3

3.2

COLOR
(PLAT
INUM-
COBALT
UNITS)
(00080)

70

60

40

30

40

60

60

40

70

mm

DIS-
SOLVED

8ULFATE
(S04)
(MG/L)

(00945)

12

9.6

11

15

14

17

9.0

13

13

13

DIS
SOLVED
OXYGEN
(MG/L)

(00300)

6.9

14.4

9.9

3,i»

5.4

8.4

6.7

7.5

7.9

7.8

DIS
SOLVED
FLUO-
RIDE
(F)

(MS/L)
(00950)

.2

.2

.2

.3

.3

.7

1.4

.1

.1

.4

CARBON
DIOXIDE
(C02)
(MG/L)

(00405)

.0

.4

9.8

29

21

2.0

2.7

3.1

3.3

7.9

TOTAL
NITRITE

(N)
(MG/L)

(00615)

mm

.01

.01

.01

.01

.02

.01

.00

.00

-.

PM

(UNITS)
(00400)

9.S

9.0

7.7

7.3

7.4

6.1

6.1

6.1

6,0

8.2

TOTAL
NITRATE

(N)
(MG/L)

(00620)

• -

.06

.01

.64

.41

.08

.04

.31

.06

..

DIS 
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

42

53

67

73

65

42

47

51

50

54

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

.07

.05

.06

.09

.09

.13

.10

.13

.12

.09



RED RIVER OF THE NORTH BASIN 

05105300 ROSEAU RIVER BELOW ROSEAU, MINN.--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
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DATE

OCT.
03...

NOV.
06...

DEC.
11...

JAN.
22...

MAR,
05...

APR,
29...

JUNE
05...

JULY
09...

AUG.
26...

IME WTD,
AVG.

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(00955)

14

13

16

21

20

8. 8

6.2

7.6

14

14

DIS-
SOLVED
BORON

(6)
(UG/L)

(01020)

120

60

100

60

60

90

70

70

60

79

BIO
CHEM
ICAL

OXYGEN
DEMAND
(MG/L)

(00310)

2.5

2.4

4.0

2.4

1.4

1.7

2.0

2.5

1.4

2.3

IMME 
DIATE
CDLI-
FORM
(COL.
PER

100 ML)
(31501)

26

276

156

156

265

20

350

1420

770

..

FECAL
COLI-
FORM
(COL,
PER

100 ML)
(31616)

12

13

60

96

91

20

101

350

200

mm

STREP
TOCOCCI
(COL
ONIES
PER

100 ML)
(31679)

26

4

115

23

39

213

98

214

210

--

DIS
SOLVED
SOLIDS
(TONS
PER

AC -FT)
(70303)

.29

.34

.42

.47

.44

.28

.31

.32

.30

.35

PER
CENT

SATUR
ATION

(00301)

70

102

70

24

36

76

76

95

SI

70

HARD
NESS
(CA,MG)
(MG/L)

(00900)

150

200

260

290

260

150

180

210

190

210

NON-
CAR

BONATE
HARD
NESS
(MWL)

(00902)

13

12

6

0

0

22

5

b

18

9

SODIUM
AD

SORP
TION

RATIO

(00931)

.1

.1

.2

.3

.3

.1

.1

.2

.1

.2

PERCENT
&ODIUM

(00932)

4

5

6

a

9

3

4

6

3

5



232 RED RIVER OF THE NORTH BASIN 

05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU, MINN.

LOCATION.--Lat 48°S8'S4", long 96°27'46", in SE%SW% sec. 34, T.164 N. , R.45 W. , Kittson County, at gaging station, 
on left bank 400 ft (122 m) downstream from State ditch 51 (known locally as Caribou cutoff ditch) and 0.6 mi 
(1.0 km) west of Caribou.

DRAINAGE AREA. --1,570 mi* (4,070 km2 ), approximately.

PERIOD OF RECORD. --Chemical analysis: October 1972 to current year.

SFECHlt UiKCUCTA^CE (MC HL AT 25 DtG. C) , WATfcP YLAR OCTOBER 1973 TO SEPTEMBER 1974

CCTOPEK

11
it
13
14 
1!;

16
17
13

21
22
23

2(3

21
23
23

31

*CI\TH

f.CVEKBbR 

KiX KIN

DECEMBER

MAX M 1

JANUARY FEBRUARY MARCH

MIN MAX MIN MAX MIN

——

——
3fc.
3V5
4CC

410
42C
i2C
42t
42C

420
420
42C
415
41C

40C
395
405
405
4C5

405
4C5
4C5
——
——

1
——
370
380
395

400
410
41u
420
420

42J
42C
415
410
406

395
390
390
405
4J5

405
4C5
405
——
——
——

——

——
——
——
——

__
——
460
470
475

480
485
485
485
485

465
4(15
49,3
490
490

490
490
490
560
510
520

——

——
——
——

__
——
445
460
470

475
480
485
485
485

485
485
485
490
490

490
490
490
490
500
510

520 
52C 
525 
530 
530

535
54C
540
550
576

600
610
61 C
610
610

60C
590
——
——
——

— _
590
590
595

595
6CO
60 C
600
600
6^0

520 
520 
520
525 
530

530
535
540
540
550

570
600
610
610
600

590
590
——
——
——

__
——
590
590
590

595
595
600
600
600
595

595 
595 
590 
590 
590

595
595
595
595
595

595
595
595
590
590

5BO
575
575
570
570

570
570
570
570
575

575
575
580
——
——
——

595 
590 
590 
590 
590

590
595
595
595
595

595
595
590
590
580

575
575
570
570
570

570
570
570
570
570

575
575
575
——
——
——

580 
580 
5 BO 
575 
570

560
560
560
560
560

560
555
555
555
555

550
545
540
540
540

540
540
545
550
550

550
560
570
570
560
560

580 
580 
575 
570 
560

560
560
560
560
560

555
555
555
555
550

545
540
540
540
540

540
540
540
545
550

550
550
560
560
560
555

610 520 595 570 580 540



RED RIVER OF THE NORTH BASIN 

05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU, MINN.--Continued
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CAY

MONTH 

YE/»R

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEC. C) , WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

JUNE JULY AUGUST

MIN MIN MAX MIN MAX MIN

SEPTEMBER

MIN

1
2
3
4
5

6
7
8
9

1C

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
3C
31

555
550
540
535
530

530
530
520
530
530

52C
530
450
310
240

186
its
115
185
1£5

18C
1£C
16C
165
19C

190
155
210
210
21C
——

55C
540
535
530
530

530
530
530
530
520

475
420
140
2CO
160

its
160
165
175
175

175
180
160
160
185

190
190
195
210
21C
——

210
210
210
215
215

220
230
240
240
240

240
240
240
240
25C

260
260
270
27C
270

275
280
285
285
285

285-
28C
270
270
250
250

210
210
210
210
215

215
220
230
240
240

240
240
240
240
240

250
260
260
270
270

270
275
280
285
285

280
260
270
250
250
250

250
260
270
290
295

300
300
320
320
325-

330
335
340
340
350

340
350
355
355
360

360
360
370
370
370

370
37C
370
365
360
——

250
250
260
270
290

295
300
300
320
320

325
330
335
330
340

340
340
350
355
36C

360
360
360
370
37C

370
370
365
360
350
——

350
360
370
380
385

385
390
395
415
420

t25
425
420
400
360

365
370
380
370
360

370
380
400
410
420

430
440
440
44 C
445
445

350
350
360
370
380

385
385
385
395
415

415
420
400
330
330

360
365
370
360
360

360
370
380
400
410

420
430
440
440
440
435

435
445
445
445
445

445
450
445
445
440

440
440
440
450
435

395
370
450
460
——

__
——
——
——
——

——
345
350
325
320
320

435
435
445
445
440

440
440
440
440
440

420
420
405
405
395

290
290
350
450
——

__
——
——
——
——

_ _
345
325
320
320
320

320
325
325
325
——

__
——
——
——
——

_ _
——
——
——
——

_ _
——
——
——
——

__
——
——
——
——

— _
——
——
——
——
——

320
320
325
325
——

__
——
——
——
——

_ _
——
——
——
——

__
——
——
——
——

__
——
——
——
——

_ _
——
——
——
——
——

265 370 250 445 330



2)4 RED RIVER OF THE NORTH BASIN 

05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU, MINN.--Continued

HATER UUALITY DATA, HATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
02.,.

NOV.
07...

DEC.
12...

JAN.
2i...

MAR.
06...

APR.
29...
JUNE
04...

JULY
09, ,.

AUG.
27...

ik "TO.

OATt

OCT.
02...

NOV.
07...

DEC.
12...

JAN.
23...

n Art.
06...

APR.
29...

JUNE
04...

JULY
09...

AUG.
27...

AIR
TEMPER
ATURE
(DtG C)
(00020)

14.5

.7.5

-7.0

20.0

-11.0

.5

26.0

27.0

17.0

mm

DIS
SOLVED
MAtf-
NE-
SlU«
(*C)

CHG/L)
(00925)

13

20

24

30

27

9.9

15

21

17

TEMPER
ATURE
(DE6 C)
(00010)

14.0

.0

.0

.0

.0

9.0

20.5

25.0

15.0

• •

DIS
SOLVED
SOOIUM
(NA)

(MG/L)
(00930)

3.4

5.3

7.0

9.3

12

2.5

2.6

4.9

3.0

INSTAN 
TANEOUS

DIS
CHARGE
(CFS)

(00061)

715

200

42

15

12

2230

2450

137

965

mm

DIS
SOLVED
PO
TAS
SIUM
(K)

(MG/L)
(00935)

2.7

1.9

2.1

2.2

2.2

b.l

2.9

2.9

2.3

SPE 
CIFIC 
CON 
DUCT
ANCE
(MICRO-
MHOS)
(00095)

275

390

442

617

575

220

290

415

340

396

DIS
SOLVED
IRON
(F£)

(Utt/L)
(01046)

170

140

230

360

190

16Q

100

110

530

DIS- 
SOLVED 
SOLIDS 
(RESI
DUE AT
160 C)
(MG/L)

(70300)

203

266

320

366

341

164

206

291

224

265

DIS
SOLVED
MAN

GANESE
(MN)

(UG/L)
(01056)

8

1.0

30

520

310

30

10

70

30

DIS 
SOLVED 
SOLIDS 
(SUM OF
CONSTI
TUENTS)
(MG/L)

(70301)

167

227

260

351

327

133

175

249

193

234

ALKA
LINITY

AS
CACOJ
(M6/L)

(00410)

135

195

251

322

302

94

ISO

216

144

DIS 
SOLVED 
SOLIDS
(TONS
PER
DAY)

(70302)

392

144

36.9

15.0

11.6

987

1360

106

564

•-

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

1.5

2.6

3.1

3.2

2.9

3.3

1.9

2.0

2.3

COLOR 
(PLAT
INUM-
COBALT
UNITS)
(00080)

90

70

60

SO

40

90

80

60

90

mm

DIS
SOLVED

SULFATE
(S04)
(MG/L)

(00945)

13

12

10

12

11

16

13

19

25

DIS
SOLVED
OXYGEN
(MG/L)

(00300)

7.6

12.0

6.9

.4

.B

5.9

4.3

4.0

5.5

5.5

DIS
SOLVED
FLUO"
RIDE
(F)

(MG/L)
(00950)

.3

.3

.3

.3

.3

.7

1.4

.1

.1

CARBON
DIOXIDE
(C02)
(MG/L)

(00405)

.2

.2

25

40

30

.1

.1

a. 4

5.6

12

TOTAL
NITRITE

(N)
(MG/L)

(00615)

••

.01

.01

.05

.05

.03

.00

.05

.00

PH

(UNITS)
(00400)

9.2

9.2

7.3

7.2

7.3

9.4

9.7

7.7

7.7

«.3

TOTAL
NITRATE

(N)
(MG/L)

(00620)

• -

.02

.07

.11

.17

.30

.08

.36

.02

DIS 
SOLVED 
CAL
CIUM
(CA)

(Mtt/L)
(00915)

39

54

64

77

70

29

41

55

43

52

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

.07

.06

.06

.11

.06

.13

.94

.23

.13

»TO.
20 5.6 2.7 223 113 201 2.5 15 .4 .03 .14 .20



RED RIVER OF THE NORTH BASIN 

05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU, MINN.--Continued
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WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
02...

NOV.
07...

DEC,
12...

JAN.
23...

MAR.
06...

APR.
29...

JUNE
04...

JULY
09...

AUG.
27...

TIME NTD.
AVG.

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(00955)

13

13

18

22

20

8.3

6.3

14

13

14

DIS
SOLVED
BORON

(B)
(UG/L)

(01020)

130

90

120

70

60

90

90

110

80

93

BIO*
CMEMo
ICAL

OXYGEN
DEMAND
(MG/L)

(00310)

2.3

2.7

1.9

3.1

.8

1.6

2.1

2.4

1.6

2.1

IMME 
DIATE
COLI-
FORM
(COL.
PER

100 ML)
(31501)

42

228

56

5

B4

BB

••

620

140

-•

FECAL
COLI-
FORM
(COL.
PER

100 ML)
(31616)

31

23

4

5

0

B2

20

78

35

mm

STREP
TOCOCCI
(COL
ONIES
PER

100 ML)
(31679)

134

17

8

52

35

58

16

613

100

mm

DIS
SOLVED
SOLIDS
(TONS
PER
AC-FT)
(70303)

.28

.36

.44

.50

.46

.22

.28

.40

.30

.36

PER
CENT

SATUR
ATION

(00301)

78

85

63

3

6

53

49

49

56

49

HARD
NESS
(CA.MG)
(MG/L)

(00900)

150

220

260

320

290

110

160

220

1BO

212

NON-
CAR

BONATE
HAND-
NESS
(MG/L)

(00902)

16

22

B

0

0

20

14

8

33

13

SODIUM
AD

SORP
TION

RATIO

(00931)

.1

.2

.2

.2

.3

.1

.1

.1

.1

.2

PERCENT
SODIUM

(00932)

5

5

6

6

8

4

4

4

*

5
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05124480 KAWISHIWI RIVER NEAR ELY, MINN. 

(Hydrologic bench-mark station)

LOCATION.--Lat 47°S5'22", long 91°32 I 06", in SE% sec.24, T.63 N., R.10 W., Lake County, at gaging station, on
left bank upstream from rapids, 2 mi (3 km) upstream from South Kawishiwi River, 2.2 mi (3.5 km) southwest of 
Fernberg Lookout Tower and 14 mi (23 km) east of Ely.

DRAINAGE AREA.--253 mi 2 (655 km 2 ).

PERIOD OF RECORD.--Chemical analyses: October 1967 to current year. 
Water temperatures: July 1966 to current year.

EXTREMES, Current year.--Water temperatures: Maximum, 24.5°C July 9, 10, 11, 12, 13; minimum, 0.5°C Dec. 25, 26. 

Period of record:

during winter period. 

AIR

DATE

OCT.
19...

DEC.
16,,.

FEB.
05...

JUNE
12...

SEP.
12...

DATE

OCT.
I"*...

DEC.
ia...

FEB.
05...

JUNE
12...

SEP.
12...

DATE

OCT,
19...

DEC.
Id...

FEB.
OS...

JUNE
12...

SEP.
12...

TEMPER.
ATUHE
(OEG C)

-.

-15.0

-19.0

..

10.0

PIS-
SOLVED
MAG
NE
SIUM
(MG)

(*G/L)

1 .6

1.5

1.5

1.4

1.6

DIS
SOLVED
SILICA
(SI02)
(MG/L)

«,6

5.6

5,6

4.6

3.2

TEMPER
ATURE
CUEG C)

9.0

1.0

.0

17.0

10.0

DIS
SOLVED
SODIUM
CM)

(MG/L)

3.6

1.1

1.6

.6

1.5

D1S-
SOLVfcO
BORON

(8)
(U£i/L)

50

60

50

50

30

MTEK DUALITY DATA, *ATER YEA« OCTOBER i'J73 TO SEPTEMBER 1974

SPE- UIS- DIS- 
CIFIC SOLVED SOLVED OIS- 

INSTAN- CON- SOLIDS SOLIDS SOLVED COLOR 
TANEOUS DUCT- (KES1- (SUM OF SOLIDS (PLAT- 013-

UIS-
CHAKGE
(CFS)

«28

160

75

662

110

OIS-
SOLVEU
PO
TAS
SIUM
(K)

(MG/L)

.4

.a

.5

.5

.7

IMME
DIATE
COLI-
FORM
(COL.
PER

100 ML)

__

0

0

21

66

ANCE
(MICRO-
MHOS)

3<l

35

3U

29

28

DIS
SOLVED
IRON
Cf-E)

(UG/L)

210

230

230

160

130

FECAL
COL1-
FORM
(COL.
PER

100 ML)

..

0

0

si

26

DUE AT
160 C)
(HG/L)

40

45

«3

2u

30

DIS
SOLVED
MAN

GANESE
(MN)

CUG/L)

0

50

0

0

0

STRtP-
TOCOCCI
(COL
ONIES
PER

100 ML)

..

0

0

Bl

99

CONSTI
TUENTS)
(MG/L)

30

27

2«

26

23

ALKA
LINITY

AS
CAC03
(MG/L)

11

11

10

9

9

DIS
SOLVED
SOLIDS
(TONS

• PER
AC-FT)

.05

.06

.06

.03

.04

(TONS
PER
DAY)

46.2

19. a

8.75

55.9

6,91

DIS
SOLVED
CHLO
RIDE
(CD
CMG/D

1.2

1.0

.9

.9

.7

PER
CENT

SATUR
ATION

•»*

66

69

108

69

INUM«
COBALT
UNITS)

50

60

60

50

40

DIS
SOLVED

SULFATE
(S04)
(MG/L)

5,4

5.4

3,2

7.5

4.9

HARD
NESS
(CA,MG)
(MG/L)

20

20

15

17

16

SOLVED
OXYGEN
(MG/L)

..

12.1

12.2

6.5

6,6

DIS
SOLVED
FLUO-
RIDE
(F)

(MG/L)

,1

.0

.3

.1

.1

NDN-
CAR-
BONATE
HARD"
NESS
(MG/L)

9

10

6

7

9

CARBON
DIOXIDE
(C02)
(MG/L)

.6

.0

.2

1.6

1.1

TOTAL
NITRITE

(N)
(Mtt/L)

•»*

,00

.02

.00

.00

SODIUM
AD

SORP
TION

RATIO

.4

.1

.2

.1

.2

PM

(UNITS)

7.6

9,1

6.0

7,0

7,2

TOTAL
NITRATE

(N)
(MG/L)

*•»

.13

.10

.02

,11

PERCENT
SODIUM

26

10

20

7

15

DIS 
SOLVED 
CAL
CIUM
(CA)

(MC/L)

5,4

5.7

3.7

4.3

4.5

TOTAL
PHOS
PHORUS
(P)

(MG/L)

.05

.01

.05

.01

.00



DAY

MONTH

DAY

MONTH 
YEAR

LAKE OF THE WOODS BASIN 

05124480 KAWISHIWI RIVER NEAR ELY, MINN.--Continued

(Hydrologic bench-mark station) 

TEMPERATURE (DEC. C) OF WATER • WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY

MAX MIN MAX MIN MAX MIN MAX MIN MIN

13.0 9,0 

APRIL
2.0

MAY
2.0 0.5

JUNE

1.5 1,0 

JULY

4.0 1.0 

AUGUST

MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

8.5
24.5 0.5

14.0 8,5 21,5 14,0 24,5 21.5 21.5 16.5

237

MAKCH

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

13.0
13.0
13.0
13.0
12,0

12.0
12.0
12.0
12.0
12.0

12.0
11.5
11.5
11.0
10.5

10.0
10.0
9.5
9.0
9.5

9.5
9.5
10.0
10.0
10.0

10,0
10,0
9.5
9,5
9,0
9,0

13,0 <i
13.0 5
13,0 f
12,0 !
12.0 <

12.0 (
12,0 !
12,0 !
12,0 !
12,0 !

11,5 t
11,5 l
11,0
10.5
10.0

10.0
9.5
9.0
9,0
9.0

9.5
9.5
9,5
10.0
10.0

10,0
9,5
9,5
9,0
9,0 2
9,0

».o
>.o
>.5
1.0
».5

>.o
5.5
5.0
5,0
s.o

t.5
».o
,5
.5
.5

,5
.5
.5
.5
.5

.5
,5
.5
.5
.5

.5

.0

.0

.0
1.0
...

9.0 2.0
8.5 2,0
8.0 2,0
6,5 2.0
6.0 2,0

5.5 2.0
5.0 2.0
5.0 1.5
5,0 1,5
4.5 1.5

4.0 ,5
3.5 .0
3.5 .0
3.5 .0
3.5 .0

3.5 .0
3.5 ,0
3.5 .0
3.5 .0
3.5 .0

3.5 .0
3.5 ,0
3.5 .0
3.5 1.0
3.5 1,0

3,0 1.0
2.0 1,0
2.0 1,0
3.0 1,0
2.0 1,0

1.0

2.0
2.0
2.0
2.0
2,0

1.5
1.5
1.5
1.5
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
0.5

0.5
1.0
1.0
1.0
1.0
1.0

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.5
1.5
1.5

i.S
1.5
1.5
2.0
2.0

2.0
2.0
3.0
3.0
3,0

3.0
3.0
3.5
3.5
3.5

3.5
3.5
4.0
...
.*•
mmm

1.0
1.0
1.0
1.0
1.0

.0

.0

.0

.5

.5

1.5
1.5
2.0
2.0
2.0

2.0
2.0
2.0
3.0
3.0

3.0
3.0
3.0
3.5
3.5

3.5
3.5
3.5
mmm

mmm

mmm

4.0
4.0
4.0
4.5
4.5

4.5
4.5
4.5
4.5
5.0

5.5
6.0
...
mmm
mmm

mmm

mmm
...
mmm
5,0

5.0
5.5
6.0
6.0
6.5

.5

.5

.5

.5
,5
.5

4.0
4.0
3.5
3.5
4.0

4.5
4.5
4.5
4.5
4.5

5.0
5.5

...
—— '

mmm
mmm
...
...
4.5

s.o
5.0
5.5
.0
.0

.5

.5

.5

.5

.5

.5

>• mmm 

SEPTEMBER

MAX MIN

1

2
3
4
5

6
7
6
9

10

It
12
1}
14
15

16
17
16
19
20

21
22
23
24
25

26 (
27 J
26 !
29 (
30 !
31

.5 .5

.5 .5

.« .5
• 5 .5
.5 .5

• 5 .5
.5 .5
,5 .5
• 5 .3
.5 ,5

• 5 .5
.5 .5
.5 .5
• 5 .5
• 5 .5

.5 .5
,5 .5
,5 .5
.5 ,5
• 5 .5

• * .5
,5 .5
NO ,5
NO 7,0
r.o 7,0
>.0 7.0
1.0 8.0
1.5 8.0
1.5 6.5
1.5 8.5
••• •""

8.5
8.5
6.5
8.5
8.5

.0

.0

.5

.0

.0

.0

.0

.0

.0

.0

.0

.5

.0
,5

10.0

10.5
11.0
11.5
11.5
11.5

13.0
13,0
13,5
14.0
14.0
14.0

8.5
6.5
8.5
8.5
6.5

8.5
6.5
6.5
6.5
9.0

9,0
9,0
9,0
9,0
9,0

8,5
6,5
8.5
9.0
9.5

10,0
10,5
11,0
11.5
11.5

11.5
13,0
13.0
13, S
14,0
14.0

14.5
15.0
14.5
15.5
16.5

17.0
17.0
17,0
17.0
17.0

17.0
17,0
17,0
17.0
17.0

17.0
17,0
18.0
16.0
16,0

16.0
16,0
16.0
19.5
19.5

20,0
21.0
21.5
21.5
21.5

14.0
14.5
14.5
14.5
15.5

16.5
17,0
17,0
17.0
17,0

17.0
17,0
17.0
17.0
17.0

17,0
17.0
17,0
18,0
16.0

18.0
18.0
18,0
18,0
19,5

19,5
20,0
21.0
21.5
21.5
mmm

21.5
22.0
22.0
22.0
22.0

22.0
23.0
23.5
24.5
24.5

24.5
24.5
24.5
24.0
24.0

24.0
24,0
24,0
24,0
24,0

24.0
24,0
24,0
24.0
23.0

23.0
23.0
23.0
22,0
21.5
21.5

21.5
21.5
22,0
22.0
22,0

22.0
22.0
23.0
23,5
24.5

24,5
24,5
24,0
24.0
24,0

24.0
24,0
24,0
24.0
24.0

24,0
24.0
24,0
23.0
23.0

23.0
22.0
22.0
21.5
21.5
21.5

21.5
21.5
21.5
21.0
20.5

20.5
21.0
20.5
20.5
20.5

20.5
20,5
20,5
20.5
20.5

20.5
20.5
20.5
20.0
20,0

20,0
20,0
20,0
20,0
20.0

19.5
20.0
19.5
IB, 5
IS, 5
18,0

21.5
21.5
21.0
20.5
20.5

20,5
20.5
20.5
20,5
20.5

20.5
20.5
20.5
20.5
20,5

20.5
20,5
20.0
20.0
20.0

20.0
20,0
20,0
20,0
19,5

19,5
19,5
18.5
16,5
18.0
16.5

16.5
16,0
16,0
15,5
15.5

15.5
15.5
15,0
15.0
15.0

15.0
14,0
14.0
13.5
13.0

13,0
13,5
13.5
13.5
13.5

13.5
13.5
12,0
12.0
12.0

12.0
13.0
13.0
13.0
12.5
mm.

16,0
16,0
15,5
15.5
15.5

15.5
15.0
15.0
15.0
14.0

14.0
14,0
13,5
13,0
13.0

13.0
13.0
13.5
13.5
13.5

13.5
12.0
12.0
12.0
12.0

12.0
12.0
13.0
12.0
11.5

16.5 11.5
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05131500 LITTLE FORK RIVER AT LITTLEFORK, MINN.

LOCATION.--Lat 48°23'55", long 93°33'56", in NW^s sec.9, T.68 N., R.25 W., Koochiching County, at gaging station 
on left bank 100 ft (30 m) downstream from highway bridge at town of Littlefork, 0.3 mi (0.5 km) downstream 
from bridge on State Highway 217, 1.5 mi (2.4 km) upstream from Beaver Creek, and 1.8 mi (29 km) upstream 
from mouth.

DRAINAGE AREA.--1,730 mi 2 (4,480 km 2 ), approximately.

SUSPENDED-SEDIMENT DISCHARGE, wATEH YEAR OCTOBER 197J TO SEPTEMBER 197«*

DAY

1
2
3
a
5

6
7 
S 
9

10

11
12
13
14
15

17
18
19
20

21
22
21
24
25

26
27
28
29
30
31

MEAN
DISCHARGE 

(CFS)

992 
871 
774 
69U

603
570
537
529
822

1980 
419Q 
5800 
6110 
5960

5380
4470
3640
3040
2590

2230
1930
1710
1530
1430

1310
1210
1140
1090
1070
1020

OCTOBER

MEAN 
CONCEN- 
TRATION 
(MG/L)

11

NOVEMBER

74
253
331
220
158

118

SEDIMENT
DISCHARGE
(TONS/DAY)

29

13

396
2860
5180
3630
2550

1710

TOTAL 65883 1636S

MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE

(CFS) (MG/L) (TONS/DAY)

960 
919 
885 
8«0 
789

760
715
655
620
585

560 
bOO 
515 
500
4S5

485 
U90 
510 
530 
598

676
818
1170
1550
1560

1400
1200
1000
900
800

24015

MEAN
DISCHARGE 

(CFS)

700
600
550
500
450

400 
i70 
iSO 
330 
310

290
270
260
250
235

225
220
215
210
205

200
195
190
190
185

180
180
175
170
165
160

8930

DECEMbER

MEAN 
CONCEN 
TRATION 
(MG/U

SEDIMENT
DISCHARGE
(TONS/DAY)

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

AIR 
TEMPER-
ATURE 
(DEC C)

TEMPER.
ATURE 
(DEC C)

INSTAN 
TANEOUS
DIS- 

CHARGE 
(CFS)

SPE 
CIFIC 
CON 
DUCT. 
ANCE 
(MICRO. 
MHOS)

DIS
SOLVED
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

DIS
SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

SUS
PENDED
SOLIDS
(MG/L)

COLOR
(PLAT
INUM-
COBALT
UNITS)

DIS
SOLVED
OXYGEN
(MG/L)

DEC., 1973
17... 

JAN., 1970
26... 

MAR.
11... 

JUNE
13...
13... 

JULY
26...
26... 

AUG.
28...
28... 13.0

.0 

.0

15.0
16.0

18.0

15.0
15.0

219

118

152

5670

324

424

165 

24S 

255

90
90

183
183

170
170

155

177

167

• •

96

126

137

109 91,7

1U9 56.4

146 68,5

69 1470

103 112

96 157

100

90

70

mm

200

90

100
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05131500 LITTLE FORK RIVER AT LITTLEFORK, MINN.--Continued

PERIOD OF RECORD.--Chemical analyses: October 1973 to September 1974. 
Water temperatures: Water year 1974 (partial-record station). 
Sediment: Water year 1974 (partial-record station.

REMARKS.--Miscellaneous chemical analyses are published for water years 1967, 1969, 1971, 1973. Miscellaneous 
sediment analyses are published for water year 1971.

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

APRIL MAY JUNE

DAY

1
2
3
H
5

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31
TOTAL

MEAN
DISCHARGE

(CFS)

170
170
170
170
170

170
170
175
160
200

220
280
450
800
1400

2500
4500
5800
7000
7800

8610
9060
10100
9900
8710

7360
6390
6950
6470
5900

..
111945

MEAN
CONCEN.
TRATION
(MG/L)

..
--
•>.
..
-•

»„
..
»»
••
-•

..
««
• «
..
--

..

..
mm

178
420

524
416
430
323
259

215
214
194
146
128
mm
mm

SEDIMENT
DISCHARGE
(TONS/DAY)

„
m.
..
..
mm

mm

mm

mm

mm

"•

..

..

..

..

"

..

..

..

3360
8850

12200
10200
11700
6630
6090

4270
3690
3640
2590
2040

mm

77260

MEAN
MEAN
CONCEN.

DISCHARGE TRATION
(CFS)

5300
U830
4500
4400
4290

4000
3660
3320
3000
2730

3020
5340
7750
8420
9110

9560
9190
8150
6900
5620

4990
4350
3930
3780
3690

3490
3240
3060
3110
3080
2970

153140

C.ATER QUALITY DATA, wATER

DATE

DEC.,
17...

JAN.,
28...

MAR.
11...

JUNE
13...
13...

JULY
26...
26...

AUG.
28...
26...

CARBON
DIOXIDE
(C02)
(MG/L)

1973
6.0

1974
11

8.9

mm
9.3

mm

2.5

mm

7,3

DIS
SOLVED
CAL-

PH CIUM
(CA)

(UNITS) (MG/L)

7.4 23

7.3 33

7.4 33

mm mm

7.0 16

.. mm

7.8 24

mm mm

7.3 23

DIS
SOLVED
MAG.
NE"
SIUM
(HG)

(MG/L)

7.6

11

10

mm
3.6

..
6.7

..
6.2

(MG/L)

101
93
74
69
69

60
57
53
47
39

54
176
343
223
169

186
153
lie
102
AS

77
6"
56
50
46

43
42
39
41
40
40
mm

SEDIMENT
DISCHARGE
(TONS/DAY)

1450
1210
915
835
799

64B
563
475
381
267

440
2650
7180
5070
4160

4600
3800
2600
1900
1340

1040
752
594
510
476

405
367
322
344
333
321

46969

MEAN
MEAN
CONCEN.

DISCHARGE TRATION
(C^S)

31"0
3330
3200
3010
3130

4390
10000
13900
14300
11500

8640
6890
5730
4800
4090

3590
3230
29BO
2760
2570

2410
2270
2130
1990
1880

1770
1670
1580
1510
1430

..
133820

(MG/L)

41
48
46
50
41

91
426
490
250
150

117
111
84
58
53

48
40
30
29
24

26
19
13
18
17

15
13
13
12
6

• .
*"

SEDIMENT
DISCHARGE
(TONS/DAY

348
432
415
406
346

1210
12600
18400
9650
4660

2730
2060
1300
752
585

465
349
241
216
167

169
116
75
97
86

72
59
55
49
31
..

56141

YEAR OCTOBER 1973 TO SEPTEMBER 1974

DIS
SOLVED
SODIUM
(NA)

(MG/L)

4.7

5.5

4.6

••
1.9

mm

3.2

mm

2.5

DIS
SOLVED
PO- DIS-
TAS- SOLVED
SIUM IRON
(K) (FE)

(MG/L) (UG/L)

2.5 740

2.2 610

2.3 460

•• --
1.4 500

• • -—
1,6 260

-- • -
1.2 310

DIS
SOLVED
MAN

GANESE
(MN)

(UG/L)

20

50

20

••
50

mm

20

• •
30

DIS
SOLVED
BORON

(B)
CU5/L)

130

60

50

mm

ISO

•—
100

mm

90



240 LAKE OF THE WOODS BASIN 

05131500 LITTLE FORK RIVER AT LITTLEFORK, MINN.--Continued

SUSPENDED-SEDIMENT DISCHARGE, HATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

1
2
3
U
<•>

6
7
8
9

10

11
12
13
Itt
15

16
17
18
19
20

21
22
23
20
25

26
27
26
29
30
31

MEAN
DISCHARGE

(CFS)

1360
1340
1360
1520
1670

1630
1540
1430
1290
1190

1100
1030
964
901
845

732
683
641
493
389

350
335
321
313
324

322
300
278
253
236
224

JULY
MEAN

CONCEN.
TRATION
(MG/L)

b
10
17
24
33

28
13
10
10
10

13
15
13
U
12

8
* —
• -
--
"-

..
*-
9

..

..

8
m m

mm

mm

mm

•-

SEDIMENT
DISCHARGE
(TONS/DAY)

18
36
62
98
149

123
54
39
35
32

39
42
34
32
27

16
..
-.
mm

mm

mm

mm

7.8
-.
""

7.0
..
..
..
-.
-.

MEAN
DISCHARGE

CCFS)

218
209
200
198
193

196
198
186
176
177

193
201
196
180
192

219
295
310
317
716

505
479
465
436
412

389
368
405
452
473
508

AUGUST
MEAN

CONCEN
TRATION
(MG/L)

„,,
..
10
..
..

„.
..
mm

mm

mm

mm

mm

mm

mm

——

mm

mm

mm

mm

36

..
mm

mm

mm

""

„.

..

10
mm

mm

mm

SEDIMENT
DISCHARGE
(TONS/DAY)

..
mm

5.4
mm

mm

mm

mm

mm

mm

*"

..

mm

mm
mm

mm

mm

mm

mm

mm

70

..

..
-.
mm

mm

mm

mm

11
mm

mm

mm

MEAN
DISCHARGE

CCFS)

537
536
506
459
414

364
326
300
278
262

269
604

1210
1260
1150

964
79b
684
602
527

463
409
374
357
342

333
319
303
294
291
..

SEPTEMBER
MEAN

CONCEN
TRATION
CMG/L)

..
mm

mm

mm

mm

mm

mm

mm

mm

mm

„

mm

96
185
""

• —
• •
..
..
--

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

SEDIMENT
DISCHARGE
CTQNS/DAY)

W*

»m
mm

mm
•"

..
• IV

mm

mm
mm

mm
mm

320
629
mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

9662TOTAL 2536U -- 850.6
TOTAL DISCHARGE FOR YtAR (CFS-DAYS)
TOTAL SUSPENDEO-SEOlMfcMT DISCHARGE FOR YEAR (TONS)

86.4 15534 949
560916
200624.2

"ATER UUALITY DATA, WATER YEAK OCTOBER 1973 TO SEPTEMBER 1974

DATE

DEC.,
17...

JAN.,
28,..

MAR,

11...
JUNE
13...
13, .,

JULY
26...
26...

AUG.
28...
28...

ALKA
LINITY

AS
CAC03
(MG/L)

1973
77

1974
112

liu

.-
48

mm

81

.-
75

DIS
SOLVED
CHLD-
KlOt
(CD
(MG/L)

3.6

2.7

2.6

mm

2.2

..
2.6

..
1.8

DIS
SOLVED

SULFATE
(SOU)
(MG/L)

8.3

12

11

..
7.5

mm

11

..

8.9

DIS
SOLVED
FLUO-
RIDE
(F)

(Mli/L)

.3

.2

.1

..

.3

..

.1

.-

.1

TOTAL
NITRITE

(N)
(MG/L)

.01

.02

,02

-•
.01

mm

.00

..
.01

TOTAL
NITRATE

(N)
(MG/L)

.19

.20

.23

..
.01

mm

.01

mm

.06

TOTAL
NITRITE

PLUS
NITRATE

CN)
(MG/L)

.20

.22

.25

mm

.02

mm

.01

mm

.07

TOTAL
PHOS
PHORUS
(P)

(MG/L)

.02

.03

.03

mm

,06

mm

,08

..
,04

DIS
SOLVED
SILICA
CSID2)
(MG/L)

12

14

13

..
4.2

*•
4.6

mm

6.5



LAKE OF THE WOODS BASIN 

05131500 LITTLE FORK RIVER AT LITTLEFORK, MINN.--Continued

WATER QUALITY DATA, HATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

241

DATE

OCT.
01...
06...
11...
12...
13...
10...
15...
16...

DEC.
17...

JAN.
28...

MAR.
11...

APR.
19...
20...
21...
22...
23...
24...
25...
26...
26...
29...
30...

MAY
01...
02...
03...
00...
05...
06...
07...
06...
09...
10...
11...
12...

TEMPER
ATURE
(DEG C)

13.0
12.0
10.0
12.0
9.0

10.5
9.5
s.o
.0

.0

• •

2.0
2.5
2.5
«,o
2.0
3.0
4.0
0.0
S.O
7.5
B.O

7.0
s.o
6.5
6.5
6.5
6.0
6.5
7.5
S.O
7.5
7,0
6.0

SPE
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)

160

208

255

• -
• •
• •
82
• •
• •
-•
— —
••
•-
mm

mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm

DATE

MAY
13.
1«.
is.
16.
17.
18,
19.
20.
21.
22.
23.
20.
25.
26.
27.
28,
29,
30.
31.

JUNt
01.
02.
03.
00,
OS.
06.
07.
08.
09.
10,
11.
12.
13.

10.
15.
16.
17.
18.
19.

TEMPER
ATURE
(DEG C)

5.5
5.0
5.5
5.5
6.0
7.5
8.5

10.0
11.5
12.5
11.5
11,5
12.5
12.5
12.5
13.5
10.0
13.5
10.0

13.5
13.5
15,5
17.0
19,0
17.0
15.0
10. S
10.5
10.5
10.5
15.0
15.0

16.0
10.5
15.0
15.0
16.0
17.0

SPE
CIFIC
CON
DUCT
ANCE
(MICRO
MHOS)

•
•

v

•
•
•
•
•
•
•
•
-

I*

•

•

m

•
•

_
•i
•

•i

*
•

•

m

9

*
•
•
•
-
•

DATE

JUNE
20...
21...
22...
20...
25...
26...
27...
29. ,,
30...

JULY
01...
02...
03...
oo...
Ob...
06, .,
07...
06...
09...
10...
11...
12...
13...
1"...
15...
16...
23...
26...

AUG.
03...
20...
28...

SfcP.
13...
10...

TEMPER-
ATUHE

COEG C)

19.0
19,0
20,0
21.0
22.0
23.0
23,0
22.0
23.0

21.0
24.0
20.0
22.0
22.0
20.0
25.0
25.0
27.0
26,0
26,0
27.0
26.0
26,0
26.0
25.0
25.0
16.0

21.0
26.0
15.0

12.0
12.0

SPE
CIFIC
CON
DUCT
ANCE

(MICRO'
MHOS)

• 1

fli<

(•i

• i

flii

».

• <

•H

|p 1

• 1

• 1

VI

•1 1

VI

til

• i

• i

m i

mn

• i

• •

• i

»•

10:

mt
.1

17(

••

IMME 
DIATE FECAL STREP- 
COLI- COII- TOCOCCI 
FORM FORM (COL-
(COL. (COL. ONIES
PER PER PER

DATE 100 ML) 100 ML) 100 ML)

DEC., 1973
17...

JAN., 1970
28...

MAR.
11,.,

JUNE
13...
13...

JULY
26...
26...

AUG.
28...
26...

DIS 
SOLVED 
SOLIDS
(TONS
PER

AC-FT)

.21

.20

.23

mm
.13

mm
.17

• «
,19

PER 
CENT HARD-
SATUR- NESS
ATION (CA,MG)

(MG/L)

89

130

120

• - •-
61

•• • -
88

-• ••
83

NON- SODIUM 
CAR- AD- 

BONATE SORP-
HARD- TION
NESS RATIO
(MG/L)

12 .2

15 ,2

10 .2

• — -•
13 .1

-• mm
6 ,1

mm mm

8 .1

PERCENT
SODIUM

10

8

7

6

--
7

mm
6



242 CROW RIVER BASIN 

05279000 SOUTH FORK CROW RIVER NEAR MAYER, MINN.

LOCATION.--Lat 44°54'20", long 93°53"05", in SWfcSW* sec.30, T.117 N., R.25 W., Carver County, at gage, near 
center of span on downstream side of bridge on State Highway 7, 1.3 mi (2.1 km) north of Mayer, 4.3 mi 
(6.9 km) southwest of Watertown, and 16 mi (26 km) upstream from confluence with North Fork.

DRAINAGE AREA.--1,170 mi (3,030 km2 ), approximately.

PERIOD OF RECORD.--Chemical analyses: October 1972 to current year.

REMARKS.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, Minn. Miscellane 
ous samples of chemical data published for water years 1967, 1969, 1971, 1972

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
11...

NOV.
08...

JAN.
03...
30...

FEB.
28...

ao!..
APR.
29...

JUNE
10...
27...

AUG.
02...

SEP,
04...

TIME «TD,
AVG.

DATE

OCT.
11...

NOV.
OB.,.

JAN.
03...
30...

FEB.
28...

MAR,
26...

APR,
29...

JUNE
10...
27...

AUG.
02...

SEP.
04...

TIME «TO.
AVS.

DATE

AIR
TEMPER
ATURE
(DEC C)
(00020)

-.

-5.0

-17.0
1.5

.0

3.C

14,0

16,5
27,0

16,0

16,0

mm

CARBON
DIOXIDE
(COS)
(MG/L)

(00405)

5,1

3.6

13
22

23

9.2

2.5

3.9
2.6

1.3

.7

7.9
DIS.

SOLVED
ALUM.
INUM
(AL)

(UG/L)

TEMPER.
ATURE
(OEG C)
(00010)

16.0

.0

.0

.0

.0

,0

16.5

15.5
22.0

21.5

16.0

mm

PH

(UNITS)
(00400)

8.1

8,2

7.7
7.5

7.5

7.B

6.3

B.I
B.3

B.5

8.9

6.1
SUS

PENDED
ALUM-
INUM
(AL)

(UG/L)

INSTAN
TANEOUS

DIS
CHARGE
(CFS)

(00061)

105

137

96
77

66

244

547

635
240

35

9,8

-•

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

110

110

130
120

120

100

98

88
67

66

74

100

TOTAL
ALUM.

SPE 
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)
(00095)

900

927

600
1090

1090

<»00

750

777
680

670

1460

915
DIS

SOLVED
MAG
NE
SIUM
(MG)

(MG/L)
(00925)

41

47

59
56

57

42

42

37
49

38

43

46

TOTAL
INUM ARSENIC
(AL)

(U6/L)
(AS)

(UG/L)

UIS- 
SOLVED
SOLIDS
(RESI
DUE AT
ISO C)
(MG/L)

(70300)

624

634

762
765

752

584

544

484
569

476

794

637

DIS
SOLVED
SODIUM
(NA)

(MG/L)
(00930)

30

21

33
54

55

23

19

14
22

31

150

41

TOTAL
BARIUM
(BA)

(UG/L)

DIS 
SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

(70301)

..

mm

mm

mm

mm

mm

524

..
• •

• -

"-

mm

DIS
SOLVED
PO
TAS
SIUM
(K)

(MG/L)
(00935)

10

6.2

7.4
9.4

9,7

7.4

5.8

5.0
4.9

6.3

21

8.5

TOTAL
BERYL
LIUM
(BE)

(UG/L)

DIS
SOLVED
SOLIDS
(TONS
PEK
DAY)

(70302)

177

235

203
160

138

385

603

1090
369

45.0

21.0

• •

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

332

300

344
358

368

296

25S

254
271

216

299

300

DIS
SOLVED
BORON

(B)
(UG/L)

SUS
PENDED
SOLIDS
(MG/L)

(70299)

1S1

32

15
3

3

15

59

102
00

73

58

54

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

45

30

54
77

78

36

32

26
36

47

210

61

SUS
PENDED
BORON

(B)
(UG/L)

TUR
BID
ITY

(JTU)
(00070)

30

10

5
2

4

6

20

30
40

20

20

••

DIS
SOLVED

SULFATE
(S04)
(MG/L)

(00945)

110

150

180
160

170

120

ISO

100
140

110

96

135

TOTAL
BORON

(B)
(UG/D

COLOR
(PLAT
INUM-
COBALT
UNITS)
(00060)

30

30

20
30

50

30

40

SO
40

30

70

• •

DIS
SOLVED
FLUO-
RIOE
(F)

(MG/L)
(00950)

mm

,4

.5
,5

,4

.5

3.0

.4

.4

.3

,4

.7

TOTAL
CAD
MIUM
(CD)

(Utt/D

DIS
SOLVED
OXYGEN
(MG/L)

(00300)

7,4

13,8

10.3
6.3

5.6

12.2

8.2

6.0
10.4

7.4

9.3

B.9
DIS.

SOLVED
AMMONIA
NITRO
GEN
(N)

(MG/L)
(00608)

,04

.22

,60
1.3

1.8

,36

.03

,02
.05

,04

.03

,41

TOTAL
CHRO- TOTAL
MIUM COBALT
CC«) (CO)

(UG/L) (UG/L)
(01106) (01107) (0110S) (01002) (01007) (01012) (01020) (01021) (01022) (01027) (01034) (01037)

OCT.
ii... 90 680 970 3 0 0 120 20 140 <to 0 <2S



CROW RIVER BASIN 243 

05279000 SOUTH FORK CROW RIVER NEAR MAYER, MINN.--Continued

WATER QUALITY DATA, WATER YEAR DCTOBtH 1973 TO SEPTEMBER 197«

DIS- BIO- 
TOTAL SOL- OEM- FECAL SlkfcP.

AMMONIA DIS- DIS- NITRITE TOTAL VEO- DIS- IC»L CDLI- TOCOCCI 
NITRO- SOLVED SOLVED PLUS NITRO" PHOS- SOLVED OXYGEN FORM (COL- 
GEN NITRITE NITRATE NITRATE GEN PMORUS SILICA OEMANO PHENOLS (CUL. ONUS
(N) (N) (N) (N) (N) (P) (SI02) 5 DAY PER *>kH

DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (1G/L) (*<»/L) (UG/L) 100 ML) }00 ML)
(00610) (00613) (0061S) (00630) (00600) (00666) (00«b5) (00310) (32730) (31616) (31679)

OCT.
11... .13 .05 6.a » — .39 — 1.4 2 I bOO — 

NOV.
OB... .20 .03 3.7 3.7 5.« .24 — 4.4 1 1800 -- 

JAN.
03... .60 .04 2.2 5.8 7.9 .26 -- 5,9 2 1600 —
30... 1.3 .04 2.9 3.0 5.5 .46 — 1.7 3 2000 — 

FEB.
28,,, 1.6 .02 2.0 2.0 5.3 .b3 — .7 1 10000 

MAR.
26... .41 .04 3.5 3.5 5.7 .27 — b.O « — — 

APR.
2'... .09 .02 3.5 3.5 5.9 .13 6.0 — 1 600 

JUNE
10... .03 .07 4.9 5.0 6.8 .26 — 5.6 H 3600 —
27... .16 .03 .06 3.0 6.6 .14 — — 5 -• — 

AUG.
02... .OS .00 .02 .03 3.7 .16 — >8.6 2 360 400 

SEP.
04... .09 .00 .09 .09 4.1 .17 — 7.0 5 470 1«<I

TIME WTD.
AVG. .44 .03 2.6 3.0 5.7 .26 — — 3 — —

DIS- NON. SODIUM
SOLVED PER- CAR- AD- DIS OIS DIS TOTAL
SOLIDS CENT HARD- BONATE SORP- SOLVED SOLVED SOLVED NITftO-
(TONS SATUR- NESS HARD- TIDN PERCENT AMMONIA NITRATE NITRITE SEN
PER ATION (C»,M(O NESS RATIO SODIUM (NH4) (N03) (N02) (NOi)

DATE AC-FT) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
(70303) (00301) (00900) (00902) (00931) (00932) (71646) (71651) (716&6) (71*07)

OCT.
11... .65 76 aaO 110 .6 13 .OS 36 ,16 « 

NOV.
06... .66 96 470 160 .4 9 .26 16 .10 24 

JAN.
03... 1.06 72 570 220 .6 11 .77 9.6 .13 35
30... 1.04 44 S30 170 1.0 16 1.7 13 .13 24 

FEB.
26... 1.02 39 530 170 1.0 16 2.3 6.6 .07 23 

MAR.
26... .79 85 420 130 .5 10 .46 IS .13 2S 

APR.
29... .74 85 420 160 .4 9 .00 IS .07 36 

JUNE
10... .66 69 370 120 .3 7 .03 22 .23 30
27... .77 121 420 150 .5 10 .06 .27 .10 2* 

AUG.
02... .65 S6 320 110 .6 17 .OS .09 ,00 17 

SEP.
04... 1.06 96 360 63 3.4 46 .04 .40 .00 16

TIME WTO,
AVG. .67 79 <U1 U2 .9 15 .b3 12 .10 —

	DIS- 8US-
DIS- SUS- TOTAL DIS- SOLVED PENOEO TOTAL

SOLVED PENDCD TOTAL FLUD- SOLVED TOTAL TOTAL TOTAL **N- ***• ***•
COPPER COPPER COPPER CYANIDE RIDE IRON IRON LEAD LITHIUM GANESE GANfcSfc
(CU) (CU) (CU) (CN) (F) (FE) (FE) (P8) (LI) (M*0 (*N)

DATE (UC/L) (UG/L) (UG/L) (MG/L) (MG/L) (UG/L) (UG/L) (UG/L) (UG/L) (Utt/L) (UG/L) (U«/U
(01040) (01041) (01042) (00720) (00951) (01046) (01045) (01051) (01132) (01056) (010S4) (010SS)

OCT. 
11... 9 1 10 .00 .6 60 2000 <50 20 110 340 «*0

DIS- SUS-
TOTAL TOTAL 60LVED PEND60 TOTAL TOT4L OI««

TOTAL MOLYB- TOTAL OIL SELE- TOTAL STRON. STRON- STRON- VANA« SOLVED
MERCURY DENUM NICKEL AND NIUM SILVER TIUM TIUM TIUM DIUM ZINC

(HG) (MO) (NI) GREASE (SE) (AG) (SR) (SR) (SK) (V) (IN)
DATE (UG/U) (UG/L) (UG/L) (MG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (U«/L) 

(71900) (01062) (01067) (00550) (01147) (01077) (01060) (010*1) (01062) (01067) (01090)

OCT. 
11... .0 S 50 3 6 <10 300 0 2*0 4.2 20



244 CROW RIVER BASIN 

OS280000 CROW RIVER AT ROCKFORD, MINN.

LOCATION.--Lat 4S°OS'12", long 93°44'02", in sec.29, T.119 N., R.24 W., Hennepin County, 1,000 ft (305 m) down 
stream from gaging station at Rockford, ISO ft (46 m) downstream from bridge on State Highway 55 and 1 mi 
(1.6 km) downstream from confluence of North and South Forks.

DRAINAGE AREA.--2,520 mi 2 (6,530 km 2 ), approximately.

PERIOD OF RECORD.--Chemical analyses: October 1972 to September 1973.

REMARKS.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, Minn. Miscellane 
ous samples of chemical data published for water years 1964, 67 and 1969-72.

WATER QUALITY DATA, MTER YEAR OCTOBER 1973 TO SEPT£MBER 1974
3PE- CIS-
CIFIC SOLVED DI3- 

INSTAN. CON. SOLIDS SOLVED COLOR 
AIR TANEOUS DUCT- (RESI- SOLIDS SUS- TUR- (PLAT- DIS- CARBON 

TEMPER- TEMPER- 013- ANCE DUE AT (TONS PENDED BIO- INUM- SOLVED DIOXIDE 
ATURE ATURE CHARGE (MICRO- 180 C) PER SOLIDS ITY COBALT OXYGEN (C02) 

DATE (DEC C) (DEG C) (CFS) MHOS) (MG/L) DAY) (MG/L) (JTU) UNITS) (MG/L) (MG/L)
(00020) (00010) (00061) (00095) (70300) (70302) (70299) (00070) (00080) (00300) (004051

OCT.
12...

NOV.
08...

JAN,
04...
28...

FEB,
25...

MAR,
26...

APR.
25...

MAY
28...

JUNE
25...

JULY
25...

AUG.
27...

TIME WTD,
AVG.

..

.7.0

-.
-3.5

..

-6,5

12.0

20,0

29.0

26.0

20.5

—

14.0 980

,0 54«

,0 362
.0 233

.0 246

.0 809

10.0 2070

16.0 1100

23.0 1140

25.5 267

22.0 95

•• --

DIS-

469

636

280
705

695

720

600

560

525

625

745

596

013- SOLVED

DATE

OCT.
12...

NOV.
08...

JAN,
04...
28...

FEB.
25...

MAR.
26...

APR,
25...

MAY
28...

JUNE
25...

JULY
25...

AUG.
27...

TIME WTO.
AVG.

DIS
SOLVED
ALUM.
INUM
(AL)

DATE (UG/L)
(01106)

OCT.
12... 100

PH

(UNITS)
(00400)

7.6

6.1

7.6
7.6

7.5

7.8

6.6

8.3

8.1

6.4

8.6

e.o
sus-

PENDED
ALUM
INUM
(AL)

(UG/L)
(01107)

2400

SOLVED
CAL
CIUM
(CA)

MAG-
NE-
SIUM
(MG)

(MG/L) (MG/L)
(00915) (00925)

52

74

90
86

79

93

76

76

73

65

71

76

TOTAL
ALUM
INUM
(AL)

(UG/L)
(01105)

2500

19

33

41
39

38

37

31

34

31

31

35

34

TOTAL
ARSENIC

(AS)
(UG/L)

(01002)

DIS
SOLVED
SODIUM
(NA)

(MG/L)
(00930)

11

13

19
22

24

19

12

11

12

29

53

20

TOTAL
BARIUM
(BA)

(UG/L)
(01007)

5 100

306 785

416 611

484 472
483 304

460 306

507 1110

398 2220

369 1160

363 1180

431 311

481 123

431

DIS
SOLVED

••

PO- ALKA-
TAS- UNITY
SIUM AS
(K) CAC03

(MG/L) (MG/L)
(00935) (00410)

7,3

5.7

6.2
5.8

6.5

7.2

5.6

4.7

4.5

5.8

11

6.4

TOTAL
BERYL
LIUM
(BE)

(UG/L)
(01012)

0

171

256

296
303

292

265

230

255

241

259

286

261

DIS
SOLVED
BORON

(B)
(UCi/L)

(01020)

100

391

22

6
6

3

6

27

80

122

74

73

74

DIS
SOLVED
ChLO-
HIDE
(CD
(MG/L)

(00940)

16

17

24
29

33

31

19

17

19

44

73

29

SU8-
PENDEO
BORON

(B)
(UG/L)

(01021)

60

8

2
2

2

5

10

30

30

20

30

••

DIS
SOLVED

SULFATE
(SD4)
(MG/L)

(00945)

46

59

65
61

66

77

74

75

57

54

50

62

i TOTAL
BORON

(B)
(UG/L)

(01022)

50

30

10
30

40

30

30

30

40

30

20

••

DIS
SOLVED
FLUO-
RIDE
(F)

(MG/L)
(00950)

»»

.2

.4

.4

.2

.5

.8

.4

.5

.3

.3

.4

TOTAL
CAD
MIUM
(CO)

(UG/L)
(01027)

10 110 <1C

7.2

13.2

8.5
7.2

5.9

8.4

10.6

8.7

7.1

8.9

8.6

8.6

DIS
SOLVED
AMMONIA
NITRO
GEN
(N)

(MG/L)
(00608)

.16

.15

,36
.59

.75

.21

.07

.06

.03

.02

••

.24

TOTAL
CHRO
MIUM
(CR)

(UG/L)
(01034)

I 0

8,4

4,0

15
15

18

8.8

1.1

2.5

3,7

2.0

1.4

7.3

TOTAL
COBALT
(CO)

(UG/L)
(01037)

<25
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WATER QUALITY DATA, WATER YEAR OCTOBfcR 1973 TO SEPTEMBER 1974

DATE

OCT. 
12,.,

DATE

OCT.
12... 

NOV.
08... 

JAN.
04...
28... 

FEB.
25... 

MAR.
26... 

APR.
25... 

HAY
29... 

JUNE
25... 

JULY
25... 

AUG.
2T...

TIME WTD. 
AV6.

DATE

OCT. 
12...

NOV.
06... 

JAN.
04...
28...

FES.
25... 

MAR,
26... 

APR.
25... 

MAY
26... 

JUNE
25.,, 

JULY
25,,, 

AUG.
27...

TIME WTO. 
AVG.

DIS 
SOLVED 
COPPER
(CU)

(UG/L)
(01040)

AMMONIA
NITRO.
GEN
(N)

(MG/L) 
(00610)

.31 

.12

.36 

.61

.76 

.39 

.22

.07 

.16 

.07 

.07

.29
DIS 

SOLVED 
SOLIDS 
(TONS
PER

AC-FT)
(70303)

.42 

.57

.66 
,66

.63

.69 

.54 

.53 

.52 

.59 

.65

.59

SUS 
PENDED 
COPPER
(CU)

(UG/L)
(01041)

DIS
SOLVED

NITRITE
(N)

(MG/L) 
(00613)

.03

.02 

.01

.02 

.01 

.01 

.01 

.01 

.01 

.00

.02

PER-
CENT

SATUR
ATION

(00301) 

71 

92

59
51

42

59

96

94

84

110

100

78

DIS. 
SOLVED

NITRATE
(N)

(MG/L) 
(00616)

1.4 

1.3

2.1
1.3

.98 

2.5 

1.8 

1.4 

1.3 

.13 

.13

1.3

HARD 
NESS
(CA.MG) 
(MG/L)

(00900)

210

320

390
380

350

360

320

330

310

290

320

327

TOTAL 
NITRITE

PLUS 
NITRATE

(N)
(MG/L) 

(00630)

TOTAL 
COPPER
(CU)

(UG/L)
(01042)

TOTAL 
NITRO 
GEN
(N)

(MG/L) 
(00600)

CYANIDE
(CN)

(MG/L)
(00720)

.00

1.3

2.1
1.4

1.3

2.5 

2.4

1.6

1.7 

.07 

.12

l.a
NDN.
CAR 
BONATE 
HARD* 
NESS 
(MG/L) 

(00902)

36

62

97
73

62

100

88

75

69

31

35

66

TOTAL
FLUO.
RIDE
(F>

(MG/L) 
(00951)

3.0

3.6
2.6

3.2

4.5 

4.3 

3.H 

4.1 

2.1 

2.1

3.4 
SODIUM

AD 
SORP 
TION 

RATIO

DIS- 
SOL- 
VED- 
PHOS-

PHORUS 
(P)

(MG/L) 
(00666)

.29 

.19

.IS

.20

.23

.20 

.10 

.08 

.15 

.18 

.15

.18

PERCENT 
SODIUM

(00931)

.3

.3

.4 

.5

.6

.a

.3

.3

.3

.7

1.3

(00932)

10

6

9 
11

13

10

7

7

6

18

26

.5

DIS 
SOLVED 
ISDN 
Iff.} 

(UG/L) 
(01046)

BIO 
CHEM 
ICAL 

OXYGEN
DEMAND PHENOLS 
5 DAY

(UG/L) 
(32730)

FEC*L 
COLI-

(MG/L) 
(00310)

5.0 

2.8

l.a
.9 

1.8 

5.6 

5.1 

4.7 

5.7 

6.7 

4.8

4.0

2
0

1

2

10

2

4

2

(COL. 
PER

100 ML) 
(31616)

5000

600

120
120

600

140 

160 

140 

i70 

700

STREP 
TOCOCCI 
(COL 
ONIES
PER

100 ML) 
(31679)

12

TOTAL
IRON
(FE)

(UG/L)
(01045)

.21 

.19

.46 

.76

.97 

.27

.09 

.08 

.04 

.03

.31

TOTAL
LEAD
(Pfl)

(UG/L)
(01051)

6.0 

5.6

9.2
5.7

4.3

11

7.9

6.2

5.7

.58

.58

TOTAL

156

156

DIS 
SOLVED 

AMMONIA 
(NH4) 
(MG/L) 

(71846)

DIS 
SOLVED 

NITRATE 
(N03) 
(MG/L) 

(71851)

DIS 
SOLVED

NITRITE
(N02) 
(MG/L) 

(71856)

TOTAL 
MTHO- 
ttEN 
(N03) 
(MG/L) 

(71687)

.13 

.10

.07 

.03

.07 

.03 

.03 

.03 

,0i 

.03 

.00

,05
DIS

SOLVEDMAN 
GANESE

13

16
12

14

20

19

17

18

9.2

9.4

15
SUS 

PENDED
MAM-

(LI)
(UG/L)

(01132)
(Ufc/L) 

(01056)

TOTAL 
MERCURY

(HG)
DATE (UG/L) 

(71900) 
OCT. 
12... .0

TOTAL 
MOLYB 
DENUM 
(MO) 

(UG/L) 
(01062)

TOTAL 
NICKEL
(NI)

(UG/L)
(01067)

50

OIL
AND

GREASE
(MG/L)

(00550)

TOTAL 
SELE 
NIUM 
(8E) 

(UG/L) 
(01147)

60

TOTAL
SILVER
(AG)

(UG/L)
(01077)

5600
DIS
SOLVED
STRON
TIUM
(SR)

(UG/L)
(01060)

<50
SUS

PENDED
STRON
TIUM
(SR)

(Uli/L)
(01081)

10

TOTAL
STRON
TIUM
(SH)

(UG/L)
(01062)

24

TOTAL
VANA
DIUM
(V)

(UG/L)
(01067)

(MM)

(UG/L) 
(01054)

730

TOTAL
HAM-

GANESE
(KM)

(UG/L)
(OlOSb)

7bO

160 140 6.4

PIS- 
SOLVED
ZINC

UN)
(UG/L)

(01090)

30
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05283500 MISSISSIPPI RIVER AT ANOKA, MINN.

LOCATION.--Lat 45°11'30", long 93°23'40", in SEVNWH sec.19, T.120 N., R.22 W., Anoka County, at bridge on U.S. 
Highways 52 and 169 at Anoka, 0.3 mi (0.5 km) upstream from Rum River, and at mile 871.3 (1,402 km) upstream 
from Ohio River.

DRAINAGE AREA.--17,100 sq mi, approximately.

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
15..

DATE

OCT.
15...

NOV.
07...

DEC,
OS...

JAN.
16...

FEB.
06...

MAR,
06...

APR.
03...

MAY
29...

JUNE
26...

JULY
31...

AUG.
28...

SEP.
25...

TIME WTD.
AVG.

DIS
SOLVED
ALUM.
INUM
CAD

(UG/L)
(01106)

. 120

INSTAN«
TANEOUS

TEMPER. DI8.
ATURE CHANGE
(DEG C) (CFS)
(00010} (00061}

14.0 25200

3.0 11600

,0 9500

.0 5340

.0 4070

4.0 6000

.0 8500

21.0 16000

2U.O 12500

24.0 5400

21.0 1950

17.0 2440

SUS
PENDED TOTAL
ALUM- ALUM.
INUM INUM
(AL> CAD
(UG/D (UG/D

(01107} (01105)

780 900

3PE- 
CIFIC 
CON- 
DUCT-
ANCE
(MICRO.
MHOS)
(00095)

223

295

461

400

360

365

415

270

280

280

331

332

336

TOTAL
ARSENIC

(AS)
(UG/L)

(01002)

7

DIS 
SOLVED 
SOLIDS 
(RESI.
DUE AT
180 C)
(MG/L)

(70300)

172

189

290

252

245

253

276

186

192

189

196

213

221

TOTAL
BARIUM
(BA)
(UG/D

(01007)

0

DIS 
SOLVED 
SOLIDS
(TONS
PER
DAY)

(70302}

11700

5920

7440

3630

2690

4100

6330

8040

6480

2760

1030

1400

mm

TOTAL
BERYL*
LIUM
(BE)
(UG/D

(01012)

0

SUS
PENDED
SOLIDS
(MG/D

(70299)

63

14

16

11

9

4

15

2

6

17

6

224

32

DIS.
SOLVED
BORON

(63
(UG/L}

(01020)

90

TUR
BID
ITY

(JTU)
(00070)

20

5

9

2

2

3

20

6

4

2

3

1

mm

SUS
PENDED
BORON

(8)
(UG/L}

(01021)

170

COLOR 
(PLAT
INUM.
COBALT
UNITS)
(OOOSO)

90

70

40

30

20

20

30

50

60

40

30

20

mm

TOTAL
BORON

(8)
(UG/L)

(01022)

260

DIS
SOLVED
OXYGEN
(MG/D

(00300)

e.8
13.3

14.7

12.0

13.1

11.4

12.9

8.7

7.2

7.6

7.6

9.1

10.5

TOTAL
CAD*
MIUM
(CD)
(UG/D

(01027)

«10

CARBON
DIOXIDE
(C02)
(MG/D

(00405)

2.4

2.6

2.2

1.5

2.3

2.3

3.0

4.1

4.2

2.3

3.8

1.6

2.7

TOTAL
CHRO
MIUM
(CR)

(UG/L)
(01034)

0

TOTAL
COBALT
(CO)

(UG/L)
(01037)

<25
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OS283SOO MISSISSIPPI RIVER AT ANOKA, MINN.--Continued 

PERIOD OF RECORD.--Chemical analyses: January 1973 to current year.

REMARKS.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, Minn. Discharge 
computed using records for Rum River near St. Francis, Mississippi River near Anoka and occasional measure 
ments made on the Mississippi River at Anoka and Rum river at Anoka. Miscellaneous analyses are published 
for water year 1972.

WATER QUALITY DATA, wATER YEAH OCTOBtW 1973 TO SEPTt*BtR 1974

DIS* OIS- OIS- 
DIS- SOLVED SOLVED OIS- OIS- SOLVtU

SOLVED MAG- ois- PO- ALKA- SOLVED DIS- SOLVED AMMONIA
CAL- Nt- SOLVED TAS" LINITY CHLQ- SOLVtO F-LUO- NITHO- 

PH CIUM SIUM SODIUM SIUM AS HIDt SULFATt HIDE GfcN 
CCA) (MG) (NA) (K) CAC03 (CD (SOU) ((•) (N) 

DATE (UNITS) (MG/L) («G/L) (MG/L) (W6/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) 
(00400) (00915) (00925) (00930) (00935) (00010) (00940) (009U5) (00950) (00606)

OCT.
is...

NOV.
or...

DEC.
OS...

JAN.
16...

FEB.
06...

MAR.
06...

APR,
OS...

MAY
29...

JUNE
26...

JULY
31...

AUG.
2S...

SEP.
25...

TIME WTO.
AVG.

DIS.
SOLVED
COPPER
(CU)

DATE (UG/L)
(01040)

OCT.
IS... 14

7.9

S.O

8.2

6.4

S.2

8.2

6.1

7.8

r.s
S.I

T.9

S.3

8.1

SU8*
PENOEO
COPPER
(CU)

(UG/L)
(01041)

0

31

36

56

49

49

49

55

39

41

41

42

46

45

TOTAL
COPPEK
(CU)

(UG/L)
(01042)

<10

8.9

12

20

IS

18

18

20

13

13

13

14

14

15

CYANIDE
(CN)

(MG/L)
(00720)

.00

4.1

S.O

10

7.2

8.3

8.1

8.7

4.7

S.3

S.5

6.7

T.2

6.7

TOTAL
FLUD-
RIDE
(F)

(MG/L)
(00951)

.3

2.9

2.2

3.4

2.5

2.4

2.6

4.1

2.0

i.e
1.8

2.2

1.8

2.5

DIS
SOLVED
IRON
(FE)

(UG/L)
(01046)

230

99

135

182

191

164

165

193

132

137

148

153

167

159

TOTAL
IRON
(Ft)

(UG/L)
(01045)

1600

3.2

4.6

13

6.6

6.0

6.8

9.1

4.1

6.7

4-.0

7.5

6.0

6.0

TOTAL
LtAD
(PB)

(UG/L)
(01051)

<50

10

13

44

18

15

16

Z9

16

13

12

11

12

17

TOTAL
LITHIUM

(LI)
(UG/L)

(01132)

0

mm

,d

.3

.3

.4

.3

.3

.2

.2

.1

.1

.1

.2

DIS
SOLVED
MAN-

GAMESE
(MM)

(UG/L)
(01056)

25

.13

.o/

.07

.23

.11

.19

.18

.11

.24

.04

.04

.00

.12

sus-
CfcNOtO
MAN*

GANtSt
(MN)

(UG/L)
(01054)

260

TOTAL
MAN

GANESE
(MM)

(UG/L)
(01055)

280
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05283500 MISSISSIPPI RIVER AT ANOKA, MINN.--Continued

QUALITY DATA, WATER YEAH OCTOBER 1<*73 TO StPTE*bER

DIS- BIO- 
TOTAL SOL- CHEM. KECAL STREP- 

AMMONIA DIS- OIS- MITRITE TOTAL VED- 1CAL COLI- TOCOCCI 
NlTRO- SOLVED SOLVED PLUS NlTRO- PMOS- OXYGEN FORM (COL- 
GEN NITRITE NITRATE MTRATE GEN PMQRUS DEMAND PHENOLS (COL, ON1ES 
(N) (N) (N) (N) (N) (P) 5 DAY PER PER 

DATE CMG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) («G/L) (UG/L) 100 ML) 100 ML) 
(00610) (00613) (00616) (00630) (00600) C00666) (00310) (32730) (31616) (31679)

OCT.
15, .,

NOV.
07...

DEC.
05...

JAN,
16...

FES.
06...

MAR.
06...

APR.
03, ,.

MAY
29...

JUNE
26...

JULY
31...

AUG.
28...

SEP.
25...

TIME *TD.
AVG.

TOTAL
MERCURY

(MG)
DATE (UG/L)

(71900)

OCT.
15... .0

,13

.07

.11

.23

.16

.19

.26

.11

.30

.05

.04

,02

TOTAL
MOLYB
DENUM
(MO)

(UG/L)
(01062)

1

.01 1

.01

.03 1

.01

.02

.01

.01

.01

.01

.00

.00

.00

.01

TOTAL
NICKEL
(NI)

(UG/L)
(01067)

25

.4

.26

.3 1

.56 1

.46

.47

.60

.24

,47

.03

.06

.10

.52

OIL
AND

GREASE
(MG/L)

(005SO)

23

.. mm

.30 1.2

.3 2.4

.3 2.3

.50 1.2

.53 1."

.63 3.1

.25 1.1

.30 2.3

.05 1.6

.23 1.6

.16 1.1

.52 1.6

TOTAL
SELE- TOTAL
NlUM SILVER
(SE) (AG)

(UG/L) (UG/L)
(01147) (01077)

7 <10

.07

.06

.05

.06

.05

.07

.06

.06

.06

.06

.07

.04

.06

DIS
SOLVED
STRON
TIUM
(SR)

(UG/L)
(01060)

70

2

2

1

1

1

1

3

3

3

2

3

1

2

.3

,4

,4

.6

.0

.5

.0

.1

.0

.2

.3

,4

.2

SUS
PENDED
STRON
TIUM
(SR)

(Utt/L)
(01081)

0

3

5

4

26

2

2

4

1

1

4

2

1

5

TOTAL
STRON
TIUM
(SR)

(UG/L)
(01062)

70

510

360

90

90

310

190

450

190

90

30

152

210

TOTAL
VANA
DIUM
(V)

(UG/L)
(01067)

3.7

--

--

--

--

--

.-

--

• -

-•

0

16

144

DIS
SOLVED
ZINC
UN)

(UG/L)
(01090)

120
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WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
is...

NOV.
07...

OEC.
05...

JAN.
16...

FEB.
06...

MAR.
06...

APR.
03...

MAY
29...

JUNE
26...

JULY
31...

AUG.
28...

SEP.
25...

TIME WTD.
AVG.

DATE

NOV.
07...

DIS
SOLVED
80LID8
(TONS
PER

AC-FT)
(70303)

.23

.26

.39

.34

.33

.34

.36

.25

.26

.26

.27

.29

.30

DIS
SOLVED
GROSS
ALPHA

AS
U-NAT.
(UG/U)

3.8

PER
CENT

SATUR
ATION

(00301)

87

101

103

85

92

89

91

100

86

92

87

96

98

SUS
PENDED
GROSS
ALPHA

AS
U-NAT.
(UG/U)

<.4

HARD
NESS
(CA,MG)
(MG/L)

(00900)

110

140

220

200

200

200

220

ISO

160

160

160

170

174

DIS
SOLVED
GROSS
BETA
A8

CS-137
(PC/L)

7.1

NON-
CAR

BONATE
HARD
NESS
(MG/U)

C0090Z)

15

10

40

5

13

12

27

19

19

a
9

6

15

SUS
PENDED
GROSS
BETA
AS

CS-137
(PC/U

<.s

SODIUM
AD

SORP
TION

RATIO

(00931)

.Z

.2

.3

.2

.3

.3

.3

.2

.2

.2

.2

.2

.2

DIS
SOLVED
CROSS
BETA

AS SR90
/Y90
(PC/U)

5.B

PERCENT
SODIUM

(0093Z)

7

7

9

7

8

8

8

6

7

7

8

6

8

SUS
PENDED
GR08S
BETA

AS SR90
/Y90
(PC/U)

<.5

DIS
SOLVED
AMMONIA
(NH4)
CM6/L)

(71846)

.17

,09

.09

.30

.14

.24

.23

.14

.31

.05

.05

.00

.15

DIS
SOLVED
RA-226
(RADON

METHOD)
(PC/L)

.01

OIS
SOLVED

NITRATE
(N03)
(MG/L)

(71B51)

6.2

1.2

5.6

2.5

2.1

2.1

3.5

1.1

2.1

.13

.35

.44

2.3

DIS
SOLVED

NATURAL
URANIUM

(U)
(UG/L)

.6

018
SOLVED

NITRITE
(N02)
(MG/L)

(71B56)

.03

.03

.10

.03

.07

.03

.03

.03

.03

.00

.00

.00

.03

TOTAL
FILT-
RABLfc

RESIDUE

(MG/L)

200

TOTAL
NITRO
GEN
(N03)
(MG/L)

(71B87)

-«

5.2

11

10

5.4

6.0

14

5.0

10

6.9

7.2

4.7

7.8

TOTAL
NON*

PIUT-
RABLE

RESIDUE

(MG/L)

6
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05286000 RUM RIVER NEAR ST. FRANCIS, MINN.

LOCATION.--Lat 45°19'40", long 93°22'20", in SEk sec.19, T.33 N., R.24 W., Anoka County, at gaging station on 
left bank at upstream side of highway bridge, 4 mi (6 km) south of St. Francis and 15.8 mi (25.4 km) up 
stream from mouth.

DRAINAGE AREA.--1,360 mi 2 (3,520 km2 ), approximately.

PERIOD OF RECORD.--Chemical analyses: October 1972 to current year.

REMARKS.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, Minn. Miscellane 
ous samples of chemical data published for water years 1964, 1967-72.

WATER QUALITY DATA, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

SPE- DIS- 
C1F1C SOLVED DIS- 

INSTAN. CON. SOLIDS SOLVED COLOR 
AIR TANEOUS OUCT- (RESZ- SOLIDS SUS- TUR- (PLAT- DIS- CARBON 

TEMPER. TEMPER- DIS- ANCE DUE AT (TONS PENOED BID- INUM- SOLVED DIOXIDE 
ATURE ATURE CHARGE (MICRO- 160 C) PER SOLIDS ITY COBALT OXYGEN (C02) 

DATE (OEG C) (DEC C) (CFS) MHOS) (MG/L) DAY) (MG/L) (JTU) UNITS) CMG/L) (MG/L) 
(00020) (00010) (00061) (00095) (70300) (70302) (70299) (00070) (00080) (00300) (00405)

OCT.
16...

NOV.
13... 12

DEC.
12...

JAN.
10...

FEB.
20... -1

MAR.
25... -7

MAY
01... 13
30... 16

JULY
01... 25
30... 18

SEP.
03... 14

TIME WTD.
AVG.

DATE

OCT.
16...

NOV.
13...

DEC.
12...

JAN.
10...

FEB.
20...

MAR.
25...

MAY
01...
30...

JULY
01...
30...

SEP.
03...

TIME MTD.
AVG,

DIS
SOLVED
ALUM.
INUM
(AL)

DATE (UG/L)
(01106)

DCT,
16... 120

11

.0 3

••

..

.0

.0

.0 13

.0 17

.0 22
,0 21

.0 12

mm

PH

(UNITS)
(00400)

7.5

8.0

7.8

7.4

7.4

7.6

8.1
8.0

8.3
8.4

8.4

7.9
SUS

PENDED
ALUM
INUM
(AL)

(UG/L)
(01107)

380

,0 1480

.0 580

.0 S18

.0 355

.5 378

.0 482

.5 1370

.0 1000

.0 667

.0 396

.5 318

*•

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

30

39

45

45

41

42

32
34

34
37

32

37

TOTAL
ALUM-
INUM
(AL)

(UG/L)
(01105)

500

mm

DIS
SOLVED
MAG*
NE-
SIUM
(MG)

(MG/L)
(00925)

9.2

12

15

14

12

14

9.4
10

11
10

11

12

TOTAL
ARSENIC

(AS)
(UG/L)

(01002)

2

22S

300

351

345

300

310

235
270

370
240

260

294

DIS.
SOLVED
SODIUM
(NA)

(MG/L)
(00930)

3.5

5.6

5.4

6.0

4.6

5.3

0.6
4.4

4.2
4.2

3.8

«.7

TOTAL
BARIUM
(BA)

(UG/L)
(01007)

0

169 675

177 277

224 313

222 213

160 184

203 264

151 559
155 419

162 301
153 164

147 126

177

DIS
SOLVED
PO.
TAS-
SIUM
(K)

(MG/L)
(00935)

3.5

1.9

2.2

2.1

1.9

2.9

2.5
1.7

1.7
1.6

1.6

2.1

TOTAL
BERYL
LIUM
(BE)

(UG/L)
(01012)

0

»•

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

98

143

167

162

144

153

107
124

125
124

127

134

DIS
SOLVED
SORON

(B)
(UG/L)

(01020)

60

47

10

3

2

7

3

28
27

27
15

5

16

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

4.6

5.4

5.9

6.2

3.4

5.6

3.9
4,0

4.0
3.1

5.1

4.7

SUS
PENDED
BORON

(d)
(UG/L)

(01021)

250

9

2

3

4

3

3

5
7

8
3

3

»•

DIS
SOLVED

SULFATE
(S04)
(MG/L)

(00945)

6.5

9.4

11

9.5

6.4

9.7

9.6
6.4

8,9
6,6

e.i

8.9

TOTAL
BORON

(B)
(UG/L)

(01022)

330

80

20

20

20

30

30

50
50

30
30

8

mm

DIS
SOLVED
FLUO-
RIDE
(F)

(Mli/L)
C 009503

mm

.2

.2

.2

,5

.3

.6

.2

.1

.1

.2

.3

TOTAL
CAD
MIUM
(CO)

(UG/L)
(01027)

<10

8.6 6

12.5 2

10.4 5

13

6.8 11

8.4 7

9.0 1
6.6 2

9.0 1
8.6 1

10.8 1

9.3 4

DIS
SOLVED

AMMONIA
NITRO
GEN
(N)

(MG/L)
(00608)

.03

.05

.18

.21

.18

.12

.05

.06

.02

.09

.10

.10

TOTAL
CHRO
MIUM
(CR)

(UG/L)
(01034)

0

,1

.8

.2

,5

.7

.4

.2

.0

.0

.8

TOTAL
COBALT
(CO)

(UG/L)
(01037)

<25
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05286000 RUM RIVER NEAR ST. FRANCIS, MINN.--Continued 

WATER QUALITY DATA, *AT£R YEAR OCTOBER 1973 TO SEPTEMBER 197«

DIS- BIO* 
TOTAL SOL- OEM. FECAL STHtP- 

AMMONIA DIS- CIS- NITRITE TOTAL VED- ICAL COLI- TOCOCCI 
NITRO- SOLVED SOLVED PLUS NITRO- PHOS- OXYGEN f-'QH* (COL- 
GEN NITRITE NITRATE NITRATE GEN PHOSUS DEMAND PHENOLS (COL. ONIES
(N) (N) (N) (N) (N) (P) 5 DAY PER PEK 

DATE (MG/L) (MG/L) (MG/L) (*G/L) (MG/L) (MG/L) (MG/L) (UG/L) 100 ML) 100 *L) 
(00*10) (00613) (00618) (00630) (00600) (00666) (00310) (31730) (31616) (31679)

OCT. 
16,.. .12 ,00 .43 » -- .06 2.2 « 50 "-

NOV.
13...

DEC.
12...

JAN.
10...

FEB.
20...

MAR,
25...

MAY
01...
30...

JULY
01...
30...

SEP.
03...

TIME WTD,
AVG.

DATE

OCT.
16...

NOV.
13...

DEC.
12...

JAN.
10...

FEB.
20...

MAR.
25...

MAY
01...
30...

JULY
01...
30...

SEP.
03...

TIME *TD.
AVG.

DIS.
SOLVED
COPPER
(CU)

DATE (UG/L)

OCT
16

(010«0)

.
9

,07 ,01 .21 .27 .90 .37 1.1 6 70

.16 .00 .41 .41 1.4 .05 <1.0 1 160

.25 .01 .52 .51 1.3 .06 1.8 1 250

.18 ,01 ,42 .43 ,99 .04 1.4 3 120

.12 .00 .40 .40 1.2 .07 1.1 I 36

.09 .01 .05 .06 1.0 .06 1.9 6 20

.12 .00 ,05 ,05 1.4 .02 2.2 1 60 -•

.02 .00 .04 .06 1.6 .01 •» 3 30 60

.05 .00 .00 .02 1.1 .04 2.7 0 0 24

.13 .00 .13 .30 1.5 .05 2.2 0 10 36

.12 .00 ,24 .25 1.2 .08 •• 3
DIS- NON- SODIUM
SOLVED PER- CAR- AD- DIS DIS DIS TOTAL
SOLIDS CENT HARD- BONATE SDRP> SOLVED SOLVED SOLVED NITRO"
(TONS SATUR- NESS HARD- TION PERCENT AMMONIA NITRATE NITRITE GEN
PER ATION (CAiMG) NESS RATIO SODIUM (NH4) (N03) (N02) (N03)

AC-FT) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
(70303) (00301) (00900) (00902) (00931) (00932) (71846) (71851) (71656) (71687)

.23 80 110 14 .1 6 .04 1.9 .00 --

.24 95 150 4 .2 8 .06 .93 .03 4.0

.30 74 170 7 .2 6 .23 l.S .00 6.2

.30 — 170 8 .2 7 .27 2.3 .03 5.6

.24 48 150 7 .2 6 .23 1.9 .03 4.4

.26 59 160 10 .2 7 .15 1.8 .00 S.5

.21 69 120 12 .2 6 .06 .22 .03 4.5

.21 92 130 2 .2 7 .06 .22 .00 6.0

.22 105 130 6 .2 6 .03 .18 .00 6.9

.21 98 130 10 ,2 6 .12 .00 .00 5.0

.20 104 130 0 .1 6 .13 .56 .00 6.6

.24 84 141 7 .2 7 .13 1.1 .01 5.5

DIS- SUS-
SUS. TOTAL DIS* SOLVED PENDED TOTAL
PENDED TOTAL FLUO- SOLVED TOTAL TOTAL TOTAL MAN- MAN* MAN-
COPPER COPPER CYANIDE RIDE IRON IRON LEAD LITHIUM GANESE GANtSE GANESE
(CU) (CU) (CN) (F) (FE) (FE) (PB) (LI) (MN) (MN) (MN)

(UG/L) (UG/L) (MG/L) (MG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)
(01041) (01042) (00720) (00951) (01046) (01045) (01051) (01132) (01056) (01054) (01055)

1 «10 .00 .3 300 1300 <50 0 42 110 150

DIS- SUS-
TOTAL TOTAL SOLVED PENDED TOTAL TOTAL DIS-

TOTAL MOLYB- TOTAL OIL SELE- TOTAL STRON- STRON. STRON. VANA. SOLVED
MERCURY DENUM NICKEL AND MUM SILVER TIUM TIUM TIUM DIUH ZINC

CMC) (MO) (NI) GREASE (SE) (AG) (SR) (SR) (SR) (V) (ZN)
DATE (UG/C) (UG/L) (UG/L) (MG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UU/L) (UG/L)

(71900) (01062) (01067) (00550) (01147) (01077) (01060) (01081) (01062) (01087) (01090)

OCT. 
16... .0 2 SO IS 11 <10 60 20 80 3.8



252 RUM RIVER BASIN 

05287000 RUM RIVER AT ANOKA, MINN.

LOCATION.--Lat 45°11 I 54", long 93°23'28", SEhSEk sec.l, T.31 N., R.25 W., Anoka County, at bridge on Main Street 
in Anoka, 450 ft (137 m) downstream from dam, and 0.6 mi (1.0 km) upstream from mouth.

DRAINAGE AREA.--1,580 mi 2 (4,090 km 2 ), approximately.

PERIOD OF RECORD.--Chemical analyses: October 1972 to current year.

REMARKS.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, Minn.

QUALITY DATA, *ATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
16... 

NOV.
12... 

DEC.
12... 

JAN,
11... 

FEB.
20... 

MAR,
25... 

MAY
02... 

JUNE
OS,..
28.., 

JULY
31... 

SEP,
05...

TIME w 
AVG.

DATfc

OCT.
16... 

NOV.
12... 

DEC.
12... 

JAN,
11... 

FEB.
20... 

MAR.
25... 

MAY
02... 

JUNE
05...
28... 

JULY
31... 

SEP.
05...

AIR
TEMPER- TEMPER 
ATURE ATURE 
(DEG C) 
(00020)

(DEG C) 
(00010)

• 1.0

4.0

24.0

• •

27,0

23,0

16,5

PH

(UNITS) 
(00400)

7.6

e.l

7,8 

7,6 

7,4 

7.7 

6,1

8.1 
6.2

8.5 

6.5

.0

.0

.0

1.0

.0

14.0

20.5
22,0

22.0

15.0

DIS 
SOLVED 
CAL 
CIUM 
CCA) 
(MG/D

INSTAN 
TANEOUS

DIS 
CHARGE 
(CFS) 

(00061)

1700

663

632

362

447

631

1460

1140
1230

474

367

OIS- 
80LVED
MAG 
NE 
SIUM
(MG) 

(MG/L)
(00915) (00925)

33

42

45

49

43

43

32

36
39

35

36

TIME HTD. 
AVG.

DATE 

OCT.

DIS 
SOLVED 
ALUM* 
INUM
(AD

(US/L)
(01106)

90

8,0

SUS« 
PENDEO 
ALUM 
INUM 
(AL) 

(UG/L) 
(01107)

410

40

9.9

13

14

14

13

14

9.8

11
11

11

12

12

SPE 
CIFIC 
CON 
DUCT 
ANCE
(M1CRO- 
MMOS)
(00095)

243

321

351

357

305

320

245

272
300

270

295

298

DIS 
SOLVED 
SODIUM
(MA)

(MG/L)
(00930)

4.4 

6.1 

6.0 

6.3 

5,2 

5.6 

3.9

4.6 
4.9

4.6 

4.5

5.1

DIS 
SOLVED 
SOLIDS 
(RESI 
DUE AT 
180 C)

(70300)

193

160

216

230

189

212

156

168
161

156

161

184

DIS 
SOLVED 
PO 
TAS 
SIUM 
(K)

(MG/L) 
(00935)

3.2

1.6 

2.2 

2.1 

1.6 

2.9 

2.3

1.7
1.6

1.7 

1.6

2.1

DIS 
SOLVED 
SOLIDS 
(TONS 
PER 
DAY) 

(70302)

866

332

372

237

226

361

623

517
535

200

160

ALKA 
LINITY

AS
CAC03
(MG/L)

(00410)

105

150

165

166

149

156

115

130
134

126

132

SUS 
PENDED 
SOLIDS

(70299)

37

5

5

11

7

101

16
54

11

7

24

DIS 
SOLVED 
CHLO 
RIDE 
(CD 
(MG/D 

(00940)

4.7 

5.2 

7.3 

7.2 

4.9 

6.9 

4.2

3.9
4.0

4.0 

5.1

TUR 
BID 
ITY 
(JTU) 

(00070)

6
20

DIS 
SOLVED

SULFATE 
(SD4) 
(MG/L)

(00945)

9.6 

9.3

11

12

8.0

11

9.1

6.4 
8.8

6.9 

9.2

TOTAL 
ALUM 
INUM
(AD

(UG/L)
(01105)

500

TOTAL
ARSENIC

(AS)
(UG/L) 

(01002)

TOTAL 
BERYL 
LIUM 
(BE) 

(UG/L) 
(01012)

139

OIS- 
SOLVED 
BORON 

CB)
(UG/L) 

(01020)

70

5.2

SUS 
PENDED 
BORON 

(B)
CUG/L) 

(01021)

140

9.4

COLOR 
(PLAT 
INUM- 
COBALT 
UNITS) 
(00080)

70

20

20

20

30

30

50

50
40

10

10

DIS 
SOLVED 
FLUO-
RIDE
(F)

(MG/L) 
(00950)

.1 

.2

,3 

.5 

.2

.7

1.3 
.1

.1 

.2

.4

DIS- CARBON 
SOLVED DIOXIDE 
OXYGEN (CU2) 
(MG/L) 

(00300)
("G/D 

(004Q5)

10.0

14.3

14.3

9.5

10.0

13.4

9.6

9.4 
6.3

6.6 

10.4

10.7

DIS 
SOLVED 

AMMONIA 
NITRO 
GEN 
(N)

(MG/L) 
(00606)

.03 

.62 

.11 

.35

.1*

.13 

.04

.04 

.00

.02 

.03

5.1 

2.3

5.1

6.2

12

6.1

1.6

2.0 
1.6

.6 

.6

4.2

AMMONIA 
NITRO 
GEN 
(N)

(00610)

.14 

2.2

.11 

.43 

.19 

.13 

.06

.04 

.10

.02 

.06

TOTAL
SQRQN

(B)
(UG/L) 

(01022)

210

TOTAL 
CAD 
MIUM 
CCU) 

(UG/L) 
(01027)

.14

TOTAL 
CHRO 
MIUM 
(CR) 
(UG/D 

(01Q34)

.32

TOTAL 
COBALT
(CD)
(UG/D

(01037)



RUM RIVER BASIN 

05287000 RUM RIVER AT ANOKA, MINN.--Continued

WATER QUALITY DATA, WATER YEAH OCTOBER 1973 TO SEPTEMBER 1974

253

DATE

OCT.

018- BIO-
TOTAL SOL" CHEM- FECAL STREP-

018* ois- NITRITE TOTAL vto- TOTAL ICAL COLI- TOCOCCI
SOLVED SOLVED PLUS NITRO- PHOS- PHOS. OXYGEN FQKM (COL*

NITRITE NITRATE NITRATE GEN PHORUS PHORUS DEMAND PHENOLS CCOL. ONIES
(N) (N) (N) (N) (P) (P) 5 DAY PER PER

DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) CUG/L) 100 ML) 100 ML)
(00613) (00616) (00630) (00600) (00666) (00665) (00310) (32730) (31616) (31679)

OCT.
16... .01 3.9 — — .06 — 1.1 5 200

NOV.
12... .00 ,29 .28 1,0 .13 — 1.4 5 20 —

DEC.
12... .01 .42 .45 1.2 .05 — 1.2 2 100

JAN.
11... .02 .63 .90 1.7 .07 .09 .7 1 720

FEB.
20,,. ,02 ,46 ,48 1.1 .07 .09 1.0 6 100

MAR,
25,,. .00 ,64 .64 1,4 .07 .09 2.5 1 6 --

MAY
02. ,, .00 ,01 .01 1.1 ,06 — 3,2 5 40

JUNE
05,,, ,00 ,00 ,02 1,7 .04 — 3,4 0 140 "
28... ,00 .03 ,04 1,7 .02 — — 6

JULY
31... .00 .01 ,02 .93 .04 — 2.8 2 90 46

SEP,
05.,, ,00 ,06 ,09 1,2 .04 •- 2,2 0 190 106

TIME WTD.
AV6. ,01 .59 ,29 1,3 .06 — 2.0 3 —

DIS- NON- SODIUM
SOLVED PER- CAR. AD- DIS DIS DIS TOTAL
SOLIDS CENT HARD- BONATE SORP- SOLVED SOLVED SOLVED NITRO-
(TONS SATUR" NESS HARD* TION PERCENT AMMONIA NITRATE NITKITE GEN
PER ATION (CA,MG) NESS RATIO SODIUM (NH4) (N03) (N02) (N03)

DATE AC-FT) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
(70303) (00301) (00900) (00902) (00931) (00932) (71846) (71651) (71656) (71687)

OCT.
16... .26 92 120 18 .2 7 .04 17 .03

NOV.
12. ,, .24 100 160 8 .2 8 .60 1.3 .00 4.6

DEC.
12.,, .30 100 170 5 .2 7 .14 1.9 .03 5.5

JAN,
11... .31 66 180 12 .2 7 .45 2.6 .07 7.5

FEB.
20... .26 72 160 12 .2 6 .24 2.0 .07 5.0

MAR.
25... ,29 94 170 9 .2 7 .17 2.6 .00 6.3

MAY
02.,, ,21 95 120 5 .2 6 .05 .00 .00 4.9

JUNE
05... ,23 106 140 11 .2 7 .05 .00 .00 7.6
28... .22 96 140 9 .2 7 .00 .13 .00 7.7

JULY
31, ,, .21 100 130 5 .2 7 .03 .04 .00 4.1

SEP,
05,., ,22 105 140 7 .2 6 .04 .35 ,00 5.3

TIME WTD.
AVG. ,25 93 146 9 .2 7 .16 2.6 .02 5.9

DIS- SUS-
DIS- SUS- TOTAL DIS- SOLVED PENQfcD
SOLVED PENDED TOTAL FLUD- SOLVED TOTAL TOTAL TOTAL MAN- MAN-
COPPER COPPER COPPER CYANIDE RIDE IKDN IRON LtAD LITHIUM GANESt GANbSb
(CU) (CU) (CU) (CN) (F) (FE) (FE) (PS) (LI) C"N) (MN)

(U6/L) (UG/L) (UG/L) (MG/L) (MG/L) (UG/L) (UG/L) (UG/L) (UG/L) CUG/L) (UG/L)
(01040) (01041) (01042) (00720) (00951) (01046) (01045) (01051) (01132) (01056) (01054)

16,., 13 0 <10 ,00 ,3 230 1100 <50 0 50 100

DIS- SUS-
TOTAL TOTAL SOLVED PENDtD TOTAL TOTAL

TOTAL
MAN"

GANtSt
(MN)

(UG/L)
(01055)

150

UIS-
TOTAL MOLY8- TOTAL OIL SELE- TOTAL STRON- 3THON- 3TRON- VANA- SOLVED

MERCURY DENUM NICKEL AND NIUM SILVER TIUM TIUM TIUH DIUM
(HG) (MO) (NI) GREASE (Sb) (AG) (SK) (SR) CSK) (V)

£I»C
CZN)

DATE (U6/L) (U6/L) CUG/L) (MG/L) (U6/L) (UG/L) (UG/L) CUG/L) (UG/L) (UG/L) CUG/L)
(71900) (01062) (01067) (00550) (01147) (01077) (01060) (01061) (01062) (01067) (01090)

OCT.
16... .0 2 25 11 6 <10 60 0 50 3.4 30



254 RICE CREEK BASIN 

05288600 RICE CREEK AT FRIDLEY, MINN.

LOCATI9N.--Lat 45°05'30", long 93°15'48", in NW% sec.14, T.30 N. , R.24 W, Anoka County, at State Highway 47 at 
Fridley, 1.0 mi (1.6 km) upstream from mouth.

PERIOD OF RECORD.--Chemical analyses: October 1972 to current year.

REMARKS.--BOD and bacteria data furnished by Metropolitan Was-te Control Commission, St. Paul, Minn.

MATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
19...

NOV.
12...

DEC.
10...

JAN.
11...

FEB.
21...

MAR.
29...

MAY
03...

JUNE
07...

JULY
02...

AUG.
OS...

SEP.
OS...

TIME WTD.
AVG.

DATE

OCT.
19...

NOV.
12...

DEC.
10...

JAN.
11...

FEB.
21...

MAR.
29...

MAY
03...

JUNE
07...

JULY
02...

AUG.
OS...

SEP.
OS...

TIME wTD.
AVG.

DATE

AIR
TEMPER.
ATURE
(DEC C)
(00020)

••

11.0

• •

••

•—

.0

8.5

19.0

27.0

17.0

22.0

«.

PH

(UNITS)
(00400)

7.5

3.1

7.7

7.4

7.4

7.8

8.6

7.9

B.I

8.2

B.5

7.9
DIS

SOLVED
ALUM.
INUM
(AL)

(UG/L)

TEMPER
ATURE
(DEG C)
(00010)

10.0

4.0

.0

.0

.0

1.0

13.0

20.0

22.5

22.0

18.0

mm

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

50

S2

63

77

58

S9

44

43

mm

44

49

Stt
SUS

PENDED
ALUM
INUM
(AL)

(UG/L)
(01106) (01107)

OCT.
19... 10 90

INSTAN
TANEOUS

DIS
CHARGE
(CFS)

(00061)

19

14

28

E6.0

15

43

105

195

108

80

B.4

«

DIS
SOLVED
MAG
NE
SIUM
(MG)

(MG/L)
(00925)

14

16

19

24

16

17

12

11

..

12

14

16

TOTAL
ALUM

SPE 
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)
(00095)

466

469

522

540

680

500

330

3BB

3BO

405

460

467

DIS
SOLVED
SODIUM
(NA)

(MG/L)
(00930)

24

19

19

19

58

15

12

17

..

22

20

23

TOTAL
INUM ARSENIC
(AL)

(UG/L)
(0110S)

100

(AS)
(UG/L)

(01002)

2

DIS 
SOLVED
SOLIDS
(RESI
DUE AT
1BO C)
(MG/L)

(70300)

286

287

329

416

412

301

221

221

231

256

266

293
DIS

SOLVED
PO
TAS
SIUM
(K)

(MG/L)
(00935)

5.3

4.1

4.9

S.2

5.6

4.4

3.2

3.6

3.1

3.9

3.1

4.2

TOTAL
BARIUM
(BA)

(UG/L)

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

(70302)

14.7

11.1

24. a

6.74

16.6

34.9

62.7

116

67.4

55.3

6.03

mm

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

144

162

189

259

187

193

133

127

151

139

170

169

TOTAL
BERYL
LIUM
(BE)

(UG/L)

SUS
PENDED
SOLIDS
(MG/L)

(70299)

19

29

14

7

70

8

19

45

24

29

a

2u

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

42

32

33

34

94

27

20

29

IS

36

30

36

DIS
SOLVED
BORON

(B)
(UG/L)

(01007) (01012) (01020)

0 0 110

TUR
BID
ITY

(JTU)
(00070)

5

6

5

3

30

6

5

10

7

6

3

—

DIS
SOLVED

SULFATE
(804)
(MG/L)

(00945)

28

29

33

31

29

27

21

23

15

19

19

2S

SUS
PENDED
BORON

(B)
(UG/L)

(01021)

70

COLOR
(PLAT-
INUM-
C08ALT
UNITS)
(OOOBO)

30

40

30

60

90

50

SO

50

SO

40

7

--

DIS
SOLVED
FLUO-
RIDE
(F)

(MG/L)
(00950)

mm

.2

.4

.5

.5

.5

.3

.3

—

.2

.3

.4

TOTAL
BORON

(B)
(UG/L)

DIS
SOLVED
OXYGEN
(MG/L)

(00300)

10.2

13.2

13.7

-•

8.4

10.7

10.3

7.6

7.8

7.7

10.4

10.0
DIS

SOLVED
AMMONIA
NITRO
GEN
(N)

(MG/L)
(00608)

.45

.65

.03

2.6

2.6

1.8

.12

.28

.20

.65

.08

.86

TOTAL
CAD
MIUM
(CD)

(UG/L)

CARBON
DIOXIDE
(C02)
(MG/L)

(00405)

8.9

2.5

7.3

20

15

6.0

.7

3.1

2.3

1.7

1.0

6.2

AMMONIA
NITRO
GEN
(N)

(MG/L)
(00610)

.50

.63

.85

3.0

2.9

2.2

.18

.38

.28

.86

.21

1.1

TOTAL
CHRO- TOTAL
MIUM COBALT
CCR) (CO)

(UG/L) (UG/L)
(01022) (01027) (01034) (01037)

ISO <10 0 25
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HATER QUALITY DATA, WATER YEAR OCTOBER 1<»73 TO SEPTEMbEH 1974
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DATE

OCT.
19... 

NOV.
12... 

DEC.
10... 

JAN.
11... 

FEB.
21...

MAR.
29... 

MAY
03... 

JUNE
07... 

JULY
02... 

AUG.
05... 

SEP.
OS...

TIME WTD. 
AVG.

DATE

OCT.
19... 

NOV.
12... 

DEC.
10... 

JAN.
11... 

FEB.
21... 

MAR.
29... 

MAY
03... 

JUNE
07... 

JULY
02... 

AUG.
05... 

SEP.
05...

TIME WTO. 
AVC.

DIS. 
SOLVED

NITRITE
IN)

(M6/L) 
(00613)

.04 

.01 

.01 

.02 

.02 

.02 

.00 

.02 

.01 

.05 

.02

.02 
DIS 

SOLVED 
SOLIDS 
(TONS
PER

AC.FT)
(70303)

.39 

.39

,«5 

.57 

.56 

.41 

.30 

.30 

.31 

.35 

.36

DIS-
SOLVED

NITRATE
(N)

(MG/L) 
(00618)

.37 

.23

.08 

.20 

.50 

.34 

.05 

.17

.21

.48

.26

PER 
CENT 
SATUR 
ATION

(00301)

93

103

96

mm

59

78

100

84

92

90

113

DATE

OCT. 
19...

DIS* 
SOLVED 
COPMR
(CU)
(UG/D

(01040)

.40

SUS 
PENDED 
COPPER
(CU)

(UG/L)
(01041)

91

TOTAL 
NITRITE

PLUS 
NITRATfc

(N)
(MG/L) 

(00630)

.24 

.09 

.23 

.52

.40 

.05 

.19 

.06 

.32 

.50

.26

HARD 
NESS
(CA,MG) 
(MG/L)

(00900)

180

200

240

290

210

220

160

150

mm 

160 

180

199

TOTAL 
NITRO 
GEN 
(N)

(MG/L) 
(00600)

3.2 

3.6 

5.2

4.2 

4.1 

2.0 

3.3 

2.4 

3.2 

2.4

3.4 
NON- 
CAR 
BONATE 
HARD 
NESS 
(MG/L) 

(00902)

38

34

47

32

24

25

26

26

mm

20

10

28

OIS- 
SOL- 
VED- 
PHOS- 

PHORUS
(P)

(MG/L) 
(00666)

.01 

.05 

.04 

.03 

.06 

.02 

.05 

.06 

.03 

.02 

.02

SODIUM
AD 

SORP 
TION 

RATIO

TOTAL 
PHOS 
PHORUS
(P)
MG/L) 

(00605)

.09 

.09 

.10

PERCENT 
SODIUM

(00931) (00932)

TOTAL 
COPPER
(CU)

(UG/L)
(01042)

CYANIDE
(CN)

(MG/L)
(00720)

.00

TOTAL 
FLUO-
RIDE
(F)

(MG/L) 
(00951)

.8 

.6 

.5 

.5

1.7 

.4 

.4 

.6 

• • 

.8 

.6

.7

DIS 
SOLVED 
IRON 
(FE) 

(UG/L) 
(01046)

BIO 
CHEM 
ICAL 

OXYGEN 
DEMAND 
b DAY 
(MG/L) 

(00310)

5.8

e.s

8.4 

4.4 

4.1 

6.3 

7.8 

2.3 

6.7 

6.0 

2.9

5.7

PHENOLS

(UG/L) 
(32730)

2

6 

S

24 

11 

u 

0 

8 

6 

6 

1

t-ECAL 
COLI- 
FOKM 
(COL. 
PER

too MD
(31616)

290

110

16

84

180

10

68

1600

150

310

16

STREP 
TOCOCCI 
(COL 
ONIES
PER

100 ML) 
(31679)

208

240

DIS 
SOLVED 
AMMONIA 
(NH4) 
(MG/L) 

(71846)

DIS 
SOLVED 

NITRATE 
(N03) 
(MG/L) 

(71851)

DIS 
SOLVED 

NITRITE 
(N02) 
(MG/L) 

(718«>6)

TOTAL 
NITRO 
GEN 
(N03) 
(MG/L) 

(71887)

22

17

15

12

37

13

14

19

23

19

19

TOTAL
IRON
(FE)

(UG/L)
(01045)

.58 

.84 

.04

3.3

3.3

2.3 

.15 

.36 

.26 

.84 

.10

1.1

TOTAL 
LEAD 
(P8)

(UG/L) 
(01051)

1.6

1.0 

.40 

.90

2.2

1.5 

.20 

.75

.93 

2.1

1.2

TOTAL
LITHIUM

(LI)
(UG/L) 

(01132)

.13

.03 

.03 

.07 

.07 

.07 

.00 

.07 

.03 

.16 

.07

.07
DIS 

SOLVED
MAN 

GANESE
(MN)

(UG/L) 
(01056)

DATE

OCT. 
19.,

TOTAL 
MERCURY 

(MG) 
(UG/L) 

(71900)

TOTAL
MOLYB 
DENUM
(MO) 

(UG/L) 
(01062)

TOTAL 
NICKCk 
(NI) 

(UG/L) 
(01067)

OIL 
AND 

GREASE 
(MG/L) 

(00550)

TOTAL 
SELE. 
NIUM 
(SE) 

(UG/L) 
(01147)

80

TOTAL
SILVER
(AC)

(UG/L)
(01077)

490
DIS

SOLVED
STRON
TIUM
(SR)

(UG/L)
(01080)

«50
SUS

PENDED
STRON
TIUM
(SR)

(UG/L)
(01061)

0

TOTAL
STRON
TIUM
(SR)

(UG/L)
(01082)

50

TOTAL
VANA
DIUM
(V)

(UG/L)
(01087)

14 

16 

23 

19 

18

S.6 

15 

10 

14 

11

15
SUS 

PENDED
MAN* 

GANE8E
(MN)

(UG/L)
(01054)

90

TOTAL
MAN 
GANESE
(MN)

(UG/L)
(01055)

140

.0 25 29 100 10 110 4.0

DIS 
SOLVED 
ZINC 
(ZN) 

(UG/L) 
(01090)

20



256 MISSISSIPPI RIVER MAIN STEM 

05288950 MISSISSIPPI RIVER AT FORD PLANT AT ST. PAUL, MINN.

LOCATION.--Lat 44°54'57", long 93°11'59", in NE^NW^s sec.17, T.28 N., R.23 W., Ramsey County, Ford Motor Company 
hydroelectric plant, 800 ft (244 m) downstream from Ford Parkway bridge, 3.5 mi (5.6 km) upstream from Minne 
sota River and at mile 847.6 (1,363.8 km) upstream from the Ohio River.

DRAINAGE AREA.--19,700 mi 2 (51,000 km 2 ).

PERIOD OF RECORD.--Continuous record, Specific Conductance, Ph, Dissolved Oxygen, Temperature: October 1973 to 
September 1974.

SPECIFIC CONDUCTANCE (MICROMHQS/CM AT 25 OtG. C) , *AT£H YEAH OCTOtJER 1973 TO SEPTEMBER 1974

DAY

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

OCTOBEK 

MAX MIN MEAN

NOVEMBER

MAX MEAN

282
267
299
305

304
307
312
315
292

237
270
278
289

293
262
283
293
264

266
261
292
294

297
304
307
305
278

261
2«0 
226 
217
300

396
400 
415 
415 
U20

437 
4u3 
4U2 
U05 
409

408
415
415
406
422

424
419
414
406
426

421
403
399
399
405
406

237
226
212
191
187

362
388
400
398
402

420
433

386
395

402
406
403
397
391

416
414
405
396
406

403
396
391
394
398
403

247
235
219
205
199

388
395
409
406
408

429
437
387
392
401

U05 
409 
408 
U01 
404

420
416
410
400
414

409
398
394
396
402
404

MAX

417
418 
alS 
41S 
405

405
406
410
411
416

411
407
402
411

404
408
398
397
410

411
404
403
403
400

406
418
403
406
404
408

JANUARY

MJN MEAN

406 410
411 414
409 412
404 409
403 404

403
404
405
409
410

406
399
399
400
404

396
392
391
392
392

400
396
398
395
391

402
403
399
400
400
398

404
405
408
410
412

408
403
400
403
406

399
399
393
394
397

405
399
399
397
395

403
411
401
402
402
404

MONTH 443 187 376 418 391 404
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05288950 MISSISSIPPI RIVER AT FORD PLANT AT ST. PAUL, MINN.--Continued
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SPECIFIC CONDUCTANCE (M1CRDWHOS/CM AT 25 DEC, C) , WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

FEBRUARY

DAY

1
2
3
4
5

6
7
8
9

to
11
12
13
14
IS

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX

413
416
414
410
410

410
409
399
403
402

433
463
456
403
404

426
433
443
444
414

421
408
393
392
393

395
393
394
• ••
mmm

mmm

HIN

402
413
410
402
406

402
395
394
396
398

396
416
399
395
396

397
403
408
406
406

410
366
367
367
391

389
389
365
mmm

mmm

mmm

MEAN

407
415
412
405
406

405
403
396
401
400

406
437
424
396
401

404
414
416
416
409

416
394
390
390
392

392
391
368
mmm

mmm

mmm

MAX

386
392
395
395
399

404
411
411
400
394

393
393
393
405
406

396
397
402
400
402

407
410
414
422
436

437
429
415
431
429
430

MARCH 

MIN

382
386
366
392
394

396
399
403
386
386

368
391
398
387
395

391
391
393
397
396

396
397
405
413
416

415
409
411
411
424
426

MEAN

364
368
391
394
396

401
404
409
392
390

390
392
391
391
399

393
395
398
399
399

402
404
410
416
424

425
415
413
418
426
428

MAX

427
402

APKIL

404
378

MEAN

417
394

MAX

MAY 

MIN MEAN

366
364

356
354
358
337
334

284
249
244

25S 
253

249
245
240

356
356

355
312
310
317
301

250
240
240

251
246

24S 
241 
215

363
361

356
345
336
330
317

265
244
242

2b3
249

247
243
229

244
242
276

241
234
220

152
240
227

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

JUNE 

MAX MIN MEAN

JULY

MAX MIN MEAN

AUGUST

MAX MEAN

271
271
270
270

271
270
270

271
271
334
471
484

490
462
275
275
274

275
330
523
556
639
261

270
268
267
265
265

268
267
264
260
266

266
267
264
373
462

457
267
271
272
272

265
266
387
199
199
276

271
270
269
267
267

270
269
267
278
319

270
270
273
439
472

473
372
274
274
273

272
277
487
415
269
279

MAX

281
261
279
303
304

294
295
296
343
339

266
266
290
293
294

294
294
303
446
389

362
324

260
391

496
541
567
613
626

SEPTEMBER 

MIN

278
278
273
271
273

273
292
287
267
264

262
283
266
289
290

290
292
285
326
452

494
519
294
290
287

392
520
565

307

MEAN

279
280 
275 
280 
2B2

285
294
291
307
304

283
286
290
292
293

293
293
291
462
485

521
546
407
294
325

467
551
612
mmm

515
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PH (UNITS) , HATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

1 
I
3
4

6
7
8
9

10

It
12
13
14
15

16
17 
IS
19
20

21
22
23
24
25

26
27 
2S
29
30
31

DAY

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17 
IS
19
20

21
22
23
24
25

26
27
26
29
30
31

MAX

OCTOBER

MIN MEAN

NOVEMBER

MAX MIN MEAN

MAX

8.3
6.2
8.2
8.2
8.2

8.2
8,2
6.2
6.1
8.2

8.1
8.2
8.2
6.2
8.2

8.2
8.2
6.2
8.2
6,2

8,3
6,4
8.4
8,4
8.4

6.4
8,4
8.4

FEBRUARY

MIN

6.2
8.2
6.2
6.2
8,1

6.1
8.1
6,0
6.0
6.1

8.0
6.1
6.1
6.1
8.0

8.
8.
8.
8.
8.

8.1
8.3
8.3
6.3
6.3

8.3
6.3
6.3

MfcAN

6.2
8.2
6.2
6.2
8.2

8.2
6.2
8.1
8.1
6.1

6.1
6.1
8.2
6.2
6.1

6.1
6.1
6.2
8.1
8,2

8.2
8.3
8.3
6.3
8.3

6.3
8.3
8.4

8.0 6.0

6.1
6.1
6.1
8.1
6.2

8,2
8.2
6.1
6.1
7,9

6,0
8.0
6.1
6.1
6.1

6,1
8.1
6.1
8.0
7.7

8.1
8.1
8.1
6.1
8.1

8.2
8.1
6.1
6.1
7.8

MAX

8.4
6.4
8.4
6.4
8.0

8.5
8.5
8.3
8.2
8.3

6.3
8.3
8.3
6,3
8.3

8,3
6.3
6.3
8.3
6.3

6.3
8.«
6.4
8.3
6.3

8.3
6.3
8.3
8.3
8.3
8.4

MARCH

MIN

8.3
8.3
8.3
6.3
6.0

6.4
8.1
6.2
6,1
6.2

8.2
8,2
8.2
6.2
8,2

8.2
8,2
6.2
8,2
6.2

6.2
6.2
8.3
8,2
8.2

8.2
6.2
8.2
8.2
8.3
6.3

MEAN

6.4
6.4
6.4
6,4
6.4

e.u
8.3
8.2
6.2
8.2

8.2
6.3
6.3
6.3
6.2

8.3
8.2
8.2
6.3
8.3

8.3
6,3
8.3
8.3
8.3

6.3
6.3
8.3
8.3
6.3
8.4

MAX

7.7
7.5
7.4
7.2
6.2

6.2
6.1
6.2
6.2
6.1

6.1
6.2
6.3
6.3
8.3

B.2
6.2
8.2
8.2
6.2

6.2
6.1
6.1
6.1
6.0

8.1
8.1
8.1
6.1
6.1
6.0

MAX

6.4
6.3
6.4
8.7
9.1

9.2
9.4
9.4
6.1
8.2

6.2
8.1
6.1
6.0
6.1

6.2
8.0
7.9
6,0

6.6
8.7

6.8
8,8
6,7
6.6
6.6

DECEMBER

MIN

7.5
7.4
7.2
7.1
7.0

8.1
8.
6.
6.
8.

6.
6.
6.
6.2
6.2

8,2
8.2
6.2
6.2
7.9

8.1
6.0
6.0
8,0
6.0

8.0
6,0
8,0
8,0
6.0
6.0

APRIL

MIN

6.3
6.3
6.3
6.4
8.7

9.0
9.2
9.3
6.0
8.0

6.1
8.0
8.0
8,0
6.0

7.9
7.9
7.9
7,9

6,5
8.6

8.5
8.6
6,5
8.5
8.4

MEAN

7.6
7.5
7.3
7,1
7.1

6.1
6.1
8,2
6.2
8.1

6.1
8.1
6.2
6.3
8.2

8.2
6.2
6,2
6.2
6.1

6.1
8.1
6.0
8.0
6,0

6.0
8.0
6.0
6.0
6.0
6.0

MEAN

6.3
6.3
8.3
6.6
9,0

9.1
9.3
9.3
6,1
6.1

6.1
8,0
8.1
8.0
6,1

6.0
7.9
7,9
6.0
• ••

mmm 
...

6,6
6.6

8.7
6.7
6.6
6.5
6.5

MAX

6.0
8,0
7.9
7.9
7.9

7.9
7.9
7.9
7.6
8.0

B.2
8.2
8.2
8.2
8.2

6.3
8.3
8.2
8.3
6.3

6.3
8.3
8.3
8.4
8.2

8.2
8.2
8.2
6.3
6.3
6.3

MAX

8.9
6.8
8.9
9.1
9.2

...
6.4
6.3
6.3
8.3

6.3
6.3
6.4
6.3
8.U

6.6
8.4
• •«
6.5
6.6

8.4
6.3
6.2
6.3
6.4

6.5
8.5
8.4
6.3
6.3
6.2

JANUARY

MIN

7.9
7.9
7.9
7.9
7.8

7.8
7.8
7.8
7.8
7.8

6.1
6.1
6.1
6.2
6.2

6.2
6.2
8.2
8.2
6.2

6.2
8.2
6.2
8.1
8.1

6.2
8.2
6.2
6.2
6.2
8.2

MAY

MIN

8.5
8.6
6.6
6.8
9.0

6.1
8.2
6.2
6.2
6.1

8.1
6.1
6.2
6.2
6.1

6.2
6.2
6.2
6.2
6.3

6.2
8.2
6.2
6.2
6.2

6.2
8.2
6.3
6.2
8.1
6.1

MEAN

8.0
7.9
7.9
7.
7.

7.
7.
7.
7,8
7.8

6.2
6.2
6.2
6.2
6.2

6.2
6.2
8.2
8.2
8.2

6.3
8,3
8,3
6.2
6.2

8.2
8,2
8,2
8.2
8.2
6.3

MEAN

6.7
8,7
8.7
8.9
9.1

8.6
6.3
6.2
6.2
8.2

6.2
6.2
6.3
6.2
6.2

6.3
6.3
6.3
6.3
6.4

6.3
6.2
8.2
6.2
8.3

6.3
8.u
6.3
6.3
6.2
6.2
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PH (UNITS) , wATEH YtAH OCTOBER 1973 TO SEPTtMbEH 1974

DAY

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

MAX

8.2
6,4
6,4
8,4
8,5

8,4
6,1
6,2
6.2
6,1

6.1
6.1
6.0
8.7
8.2

• •

mm

mm

mmm 

mmm

JUNE

MIN

8.1
8.1
8.2
a. 2
6.2

6.0
8.0
6.0
6.0
7.9

6,0
7,9
7,9
7.9
7.2

mmm

mmm 

mmm

mmm

mmm 

mmm

mmm

MEAN

6,2
8,2
8,3
6.3
6.4

6.2
6.1
8.1
6.1
6.0

6.1
8.0
7.9
6.3
7.6

mmm

mmm

mmm

mmm 

mmm

MAX

6.6

JULY 

MIN

8.4

MEAN

6.5

6.4
8.2
6.5
6.4
6.5

6.6
7.9
a.i
6.1

6.2
8.2
6,0
8.2
8,5

8,7
8.7
6.6
8,5
6,5
8.5

6.0
6.1
8.0
8.2
6.3

7.9
7.7
7.7
7.8

7.9
7.6
7.8
7.7
8.1

6.2
8.3
6.3
6.2
8.2
6.2

8.2
8.1
8.3
8.3
8.4

8.4
7.9
7.9
7.9

8,0
8,0
7.9
8.0
6.3

6.4
8.5
8.4
8,4
8,3
8.3

MAX

6.5
6.2
8.1
6.1
6.1

6.3
6.2
6.2
6.3
6.2

6.1
8.2
6.2
6.2
6.3

6.4
«.«
8.4
8.4
8.5

6.3
8.3
6.3
8.4
8,4

6.4
8.4
8.4
9.0
6.9
8.3

AUGUST

MIN

8.1
8.1
6.0
6.0
6.0

6.0
6.1
6.1
6.1
8.1

6.0
7.9
6.0
6.0
6.0

6.2
8.2
6.2
6.2
6.3

6.1
6.0
8.1
6.1
8.2

8.1
6.2
8.2
8.2
_--
6.1

MEAN

8.3
8.1
8.1
a.o
8.0

6.3
6.2
6.1
8.2
6.1

6.0
6.1
6.1
6.1
8.2

8,3
6.5
6.3
6.3
6.4

6.3
6.2
0.2
8,2
8,3

6.3
6.3
8.3
8.5
8.5
6.2

MAX

S.3
8.3
8.4
6.5
8,4

6.4
8.5
6.4
6.4
a.u

8.4
6.1
8.2
8.4
6.3

6.5
8.5
8.6
6.6
0.5

8.5
8.4
6.4
8.4
8.5

6,5
8,5
6.4
6,5
8.4

SEPTEMbtH

MIN

6.1
6.1
6.1
6.2
6.2

8.3
6.3
8,3
8,2
8.1

6.1
6.0
6.0
6.1
6.1

8.2
6.3
6.4
8.4
8.4

6.4
8.3
8.4
6.4
6.4

6.4
6.4
8.3
8,3
8.3

MEAN

6.2
6.2
6.2
8.5
6.3

6.5
6.4
6.3
6.3
8.3

6.2
6.0
8.1
6.2
6.2

6.3
6.4
8,5
6,5
6.4

6.4
8.4
6.4
6.4
6.4

6.5
6.4
8.4
8.4
6.3



260 MISSISSIPPI RIVER MAIN STEM 

05288950 MISSISSIPPI RIVER AT FORD PLANT AT ST. PAUL, MINN.--Continued

DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER , WATER YEAR OCTOtiER 1973 TO SEPTEMbEH

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18 
1»
20

21
22
23
24
25

26
27
28
29
30
31

OCTOBER 

MAX MIN MEAN

NOVEMBER

MEAN MEAN

FEBRUARY

'AY

1
2
3
4
5

6
7
8
9

10

11
12
13
10
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

MAX

13,6
13,7
13,8
13,8
13.8

13.9
U.O
13,8
13,8
13,7

13,7
13.6
13.7
10,1
13,8

12,1
12.1
12,1
12.0
12.0

12.5
13,1
13,1
13,2
13.3

13,2
13,1
13,2
• •>•
mmm

mmm

MIN

13.5
13,5
13.5
13,6
13.4

13,0
13,6
13.5
13.5
13.4

13,5
13.3
13,2
13,6
12.0

12,0
11.8
11.7
11.9
11,6

11,8
12.1
12.7
12.8
12,9

12,9
12,8
12,4
mmm
...
mmm

MEAN

13,6
13.6
13,6
13.7
13,6

13,6
13,8
13.6
13.6
13,6

13.6
13,5
13.0
13.8
12.7

12,0
12.0
11,9
11,9
11.9

12.1
12,6
12,9
13,0
13.1

13.1
12,9
12,8
-«.
..•
...

13.9

13.7
14.2
14.3
13.8
13.8

U.2

MAX

13.2
12.7
12.5
12.6
12.6

12.5
12.3
12.0
12.1
12.3

12,2
12.2
12.2
12.1
12.1

12.2
12.7
12.4
12.3
12,2

12,6
12.6
12.8
12,7
12.6

12.7
12.8
12.5
11.9
11.9
11.9

13.4

12.9
13.0
13.6
13.3
12.8

12.9

MARCH 

MIN

12.7
12.5
12.2
12.0
12.1

12.1 
11.1 
11.« 
11.6 
11.5

11.4
11.4
11.4
11.3
11.4

11.3
11.6
11,5
11.5
11.6

11.5
12.1
12.2
12.2
12.1

12.2
12.2
11.7
11.4
11,3
11.3

13.6

13,4
13,6
13.9
13.5
13.4

13.2

12.9
12,6
12.3
12.4
12.4

12.3
11.7
11.6
11.9
11,9

11.8
11.9
11.8
11.7
11.7

11.7
12,1
11.9
11,9
11.9

12.1
12.4
12.7
12.5
12.4

12.4
12.5
12.2
11.7
11.6
11.6

14.0
13.9
13.6

13. 8
13. 6
13.7
13.9
14.9

14.2
U.I
14.2
U.3
14.0

14.3
14.0
14.0
14.0
14.2
14.3

MAX

12.0
12.0
11,7
12. B
12,7

12.6
12.8
13,4
13.8
13.3

13.0
12.5
12.2
12.2

13.0
12.9
12,8

«•*•

*••

13.5
13.1

12.5
11.6
11.0
10.7
11.2

13.6
13.5
13,5

13. b
13.6
13.6
13.6
13.8

14.0
14.0
13. 9
14.0
13.8

13.8
13.8
13.8
13.8
13.8
14.0

APRIL

WIN

11.3
11.1
10.9
11.3
12.1

11.8
11.6
12.3
13.2
12.8

12. b
11.0
10.2
11.4

12,6
12.5
12.2

12,7
12.2

11.5
10,6
10,3
9.9

10.1

13.9
13.7
13. b

13.6
13.7
13.7
13.8
14.2

U.I
14.1
U.I
U.I
13.9

14,0
13.9
13.9
13.9
13.9
U.2

MEAN

11.7
11.7
11.2
12,2
12.3

12.1
12.2
12.0
13.5
13.1

12.7
12.1
11.7
12.0

12.8
12.7
12.5

13.0
12.8

12.1
11.1
10.6
10.3
10,4

MAX

H.I
U.O
U.2
14.2
H.2

H.O
13.7
13.8
13.7
13.9

13.9
13.8
15.0
13.9
13.9

13.7
13.8
13.5
13.7
13.5

13.6
13.7
13.7
13.8
13.7

13.7
13.5
13.8
13.7
13.6
13.6

MAX

11.1
10,2
11.1
11.4
11.4

12.2
11.6
11.4
11.2
11.4

11.0
11,3
11.1
11,3
11.5

11.4
11.8
11.4
11.4
11.0

10.5
10.6
10.4
10.8
11.0

10,9
10,4
10,3
10.2
10.6
10.4

JANUARY

MIN

U.O
13.9
13.9
14.0
14.0

13.7
13.6
13.6
13.5
13.5

13.7
13.7
13,7
13.5
13.4

13.5
13.5
13.4
13.5
13.4

13.5
13.5
13.5
13.6
13,5

13.4
13.3
13,4
13,5
13.3
13,3

MAY

MIN

9.8
9,4
"».5
10.5
10.8

10.6
10,8
11,0
10.5
10.7

10,6
10.3
10.7
10.7
6,1

4.6
11,1
11.1
11.0
10,5

10.2
10.1
10.1
10.4
10,6

10,4
10,0
9.9
8.7
9,7
9.7

MEAN

14,1
14,0
14,1
U,l
14,1

14,0
13,7
13.6
13,6
13.5

13,8
13.8
U.3
13.7
13.6

13.6
13,6
13,5
13,6
13,5

13,5
13,6
13,6
13,7
13,6

13,5
13,4
13.5
13,6
13,4
13,4

MEAN

10,3
9,8
10.4
10.9
11.2

11.5
11.3
11,2
11,0
11,0

10,8
10,9
10,9
11,0
10,7

8.9
11."
11,3
11,3
10,9

10,4
10.3
10.3
10.6
10,8

10,7
10,3
10,2
9.6
10.1
10,1
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DAY

1
2
3
«
5

*
7
8
9

10

11
12
13
14
15

16
IT
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX

10.2
10.3
*.*
e.9
8.5

7.6
T.4
T.3
*.*
12.1

10. «
10.1
9.9
*.*
11.9

•••
•••
•••
•••
• ••

•••
mmm
• ••
• ••
•••

»••
mmm
•*•
mmm
...
..•

JUNE

MIN

9.6
9.7
9.0
6,3
T.9

*.9
7.0
6.9
6.7
6,5

9.6
9.6
9.4
3.4
«.0

.••

.••

...

...

...

• •«
...
...
mmm
•••

...
mm m

mmm

mmm

mmm

mmm

MEAN

9.9
10.0
9.4
8.6
6.2

7.4
T.2
7.2
6,6
6.6

10.1
9.9
9.7
5.7
9.7

• *•
...
...
mmm

mmm

mmm

mmm

mmm

mmm

mm.

mmm

mmm

mmm

mmm

...

...

MAX

mmm
mmm 

mmm

mmm

mmm

e.o
7,6
7.6
6.2
7.4
7.1

mmm

6.3
9.2
e.4
7.2
7.2
6.0
5.2
7.3

8.9
,7
.4
,9
.0
.4

JULY

MIN

...

:i"

••*

mmm

6.6

6.6
6.6
6.6
6.1
5.6

...
7.2
6.4
6.4

5.7
5.1
4.7
3.7
4.6

6.4
7.2
7.4
7.4
7.4
7.6

MEAN

*••

mmm

mmm 

mmm 

mmm 

mmm

7.5

7.3
7.2
7.3
6.7
6.3

...

7.6
7.6
7.4

6.4
6.0
5.3
4.4
5,9

7.5
8.3
8.4
8.1
8.2
e.4

MAX

9.9
7.7
6.6

10.1
10.1

10.6
10.8
10.7
10.3
9.4

9.5
10.4

10.2
9.6
8.9

9.1
6.6
8.6
e.4
7.8

7.8
7,2
7,2
7,4
7.7

9.6
10.0
10.1
9.3
9,5

10.4

AUGUST

MIN

7.8
7.0
7.9
6.6
9.0

6.5
9.3
9.2
9.1
6.4

8.7
8.6
8.9
6.9
7.7

7.5
7.7
7.6
6.7
6.8

7.0
6,6
5,9
5,8
6.2

7.2
8.3
8.S
6.3
7.2
8.9

MEAN

6.6
7.3
8.2
9.3
9.5

10.2
10.0
9.9
9.6
6.9

9.0
9.5
9.5
9.3
6.4

6.1
8.2
6.2
6.0
7.4

7.4
7,0
6.7
6,7
7,0

8.4
9.0
9.2
8.7
8.9
9.5

SEPTEMBER 

MIN MEAN

10.6
10.6
11, a
11.3
10.6

12. r
12.4
12.1
11. e
10.2

io. a
10.3
11.3
11.9
12.8

mm

—

• ••i
14,4
14.0
12.2
12.1

12.3
11.9
10.8
10,9
12.7

9.3
9.6
9.6
9.6
9.7

9.3
10.4
10. 5
10.1
9.4

9.6
9.6
9.8

10.3
10. e
11.4

14.3

13.5
12.6
11.0
11.5
11.4

11.5
10.7
10.2

mmm

10.1

9.8
9.9

10.3
10.4
10.2

10.4
11.2
11.3
10.8
9.6

10.0
10.0
10.4
11.0
11.7

•

•

...
13.5
12.6
11.9
11.6

11.9
11.3
10.7
*••

11.2
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TEMPERATURE (DEC, C) OF WATER , WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX

OCTOBER 

MIM MEAN

NOVEMBER

MIN MEAN

DAY MAX

TEMPERATURE (OE6,

FEBRUARY

MIN MEAN

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

...
0.0
0,0
0,0
0,0

0,5
0.5
0,5
0,5
0.5

0,5
1.0
1.0
0.5
0.5

0.5
1.0
1.0
1.0
1.0

i.o
0.5
0.5
0.5
0.5

0.5
1.0
1.0
...
...
...

...
0,0
«• »•
mmm

mmm

0.0
0,0
...
0.0
0,0

...
0.5
0.0
0.0
0,0

0.0
0.0
0.5
0.5
0.5

0.5
...
...
...
0.0

0.0
0.5
0.5
...
...
...

...
0.0
...
...
...

0,0
0.0
...
0.0
0.0

...
0.5
0.5
0,0
0.0

0.5
0.5
1.0
0.5
1.0

0,5

...

...
0.5

0.5
0.5
0.5

mmm

mmm

5.0 4.5 4,5

5.0 ... 3.0
4.5 4.0 4.0
4.0 3.5 4.0
3.5 3.0 3.5
3.5 3.0 3.5

3.5 3.0 3.0
3.5 3.0 3.0
3.0 2.0 2.5
2.0 0.5 1.5
0.5

o OF WATER , WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

MAX

0.0 
0.0

0,0 
0.0

0,5

0,5 
1.0 
1.0 
1.0 
1.0

1.5
1.5 
1.5
1.0 
1.0 
1.0

DECEMBER

MIN

...

«••

"I

0.5 
O.S 

.0 

.0 

.0

.0 

.0 

.0 

.0 
1.0 
1.0

MEAN

...

... 

...

0.5 
1.0 
.0 
.0 
.0

.0 

.5

.0 

.0 

.0 

.0

MAX

1.0 
1.0 
1.0 
2.0 
2.5

3.5
3.5 
2.5 
2.0 
2.5

2.5 
2.5
2.5 
2.5
2.0

2.0 
1.5
1.0 
1.0 
1.0

0.5 
0.0

0.5

0.5
0,5 
0.5 
0.5 
1.0 
1.5

MARCH

MIN MEAN

0.0 0.5
0.5 1.0
1.0 1.0
0.5 1.0
2.0 2.0

2.5 3.0
2.5 3.0
1.5 2.0
1.5 1.5
1.5 2.0

2.0 2.5
2.0 2.0
2.0 2.5
1.5 2.0
1.5 1.5

1.5 1.5
1.0 1.0
0.5 1,0
0.5 O.S
0.5 1.0

0.0 0.5

0.0 0.5
0.0 0.5
0.0 0.5
0.5 0.5
0.5 1.0

MAX

1.5
2.0
2.5
3.5
2.0

3.5
4.0
4.0
4.5
5.5

6.0
6.0
6.0
5.0
5.5

6.5
7.0
7.0

6.5
8.5

6.5
10.0
10. '5
11.5
11.5

APRIL

MIN

1.0
1.0
1.5
1.0
0.0

2.0
3.5
3.5
2.5
4.5

5.5
6.0
5.0
4.0
4.5

5.5
6.5
6.5

6.0
6.5

7.0
7.5
9.0

13.5
10.5

MEAN

1.0
1.0
2,0
2.5
0.5

2.5
4.0
4.0
3.5
5.0

6,0
6,0
5.5
4.5
5.0

6.5
7.0
7.0

6.5
7.5

8.0
9.0
9.5

11.0
11.0

MAX

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
2.0
2.0

2.0
2.0
0.5
0.5
0.5

0.5
1.0
0.5
0.5
0.5

1.0
1.0
0.5
0.5
1.0
1.0

MAX

12.0
12.5
12.0
11.5
12.5

...
12.0
11.5
11.5
11.0

10.0
10.5
10.0
10.5
12.0

13.0
12.0
12.0
11.5
12.5

13.5
14,0
14,0
13.0
13.0

13.5
14.0
13.5
18.5
18.5
18.0

JANUARY

MIN

1.0
1.0
1.0
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
0.5
0,5
0.0
0.5

0.5
0.5
0.0
0,0
0.5

0.5
0,0
0.0
0.5
O.S

MAY

MIN

11.0
11.5
11.5
11.5
10.0

12.0
11.5
11.5
11.0
10.0

8.0
10,0
10.0
10.0
9.5

11,0
11.0
8.5
9.5
11,0

12.5
13.5
13.0
13.0
12.5

13.0
12.5
12.5
15.0
18,0
17.0

MEAN

.0

.0

.5

.5
,5

.5

.5

.5

.5

.5

1.5
1.5
1.5
1.5
1.5

2.0
1.5
0.5
0.0
0.5

0.3
0.5
0.5
0.5
0.5

1.0
0.5
0.5
0.5
1.0

MEAN

11.5
11.0
10.5
11.5
11.5

14,0
12.0
11.5
11.5
10.5

9.5
10.0
10.0
10,0
10.0

11.5
11.5
11.0
11.0
11.5

13.0
13.5
13.5
13.0
13.0

13.0
13.5
13.0
16,5
18,0
17.5
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TEMPERATURE (DEG. C) OF WATER WATER YEAR OCTObtH 1973 TO SEt>Tt«BE« 1974

'AY

1
2
3
a
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX

18.0
18.0
18.5
18. 5
18.5

20,0
20.0
19.5
19.5
19.0

19,0
18,5
19.0
21,0
19.5

• ••

mmm

mmm

mmm

...

...

...

...

...

..*

...
mmm
...
...
...
...

JUNE

M1N

16.0
17.5
17.5
...
...

18,5
19.0
19.0
19.5
18.5

18,5
18.5
18.5
18.5
16.5

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

MEAN

18.0
17,5
18.0
17.0
16.5

19,5
19.5
19,0
19,5
18.5

18.5
18,5
18.5
19.5
17.5

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

JULY

M1N MEAN

AUUUST

24.0
22.0
23.0

23.5
23.0
23.0
23.0
23.0

22.5
22.5
23.0
23.0
23.5

24,0
24.0
23.5
23.5
24,0

24.5
24.0
23.5
23,0
23.0

23.5
23,5
23.0
23.0
22.0
21.5

22.0
22.0
22.0

22.5
22.5
23.0
23.0
22.5

22.0
22.0
22.5
23.0
23.0

23.5
23,5
23.0
23.0
23.5

23.5
23.5
22.5
22.5
22.0

22.5
23.0
22.5
20.5
19.5
20.5

23.0
22.0
22.5

22.5
23.0
23.0
23.0
23.0

22.5
22.0
22.5
23.0
23.5

23,5
23.5
23.5
23.5
23.5

24.0
23.5
23.0
22.5
22.5

23.0
23,0
23.0
22.0
21.0
21.0

20.5
20.5
20,0
20.5
20.5

20.5
1&.0
16.5
18.0
16,5

18.5
18.0
17.5
17.5
17.5

17.5
17.0
17.0
17.5
17.5

17.0
16.5
16.0
15.5
16.0

16.5
16.5
16.5
16.0
16,0

20.0
19.5
19.0
19.5
19.5

17.5
17,5
18,0
17.5
18.0

18.0
17.5
17.5
17.0
17.0

16.0
16.5
17.0
17.0
17.0

16.5
16,0
15.5
15.5
15.5

16.0
16.0
16.0
.._

15.0

20,5
20.0
19.5
20.0
20.0

16.5
16,0
18.0
18. 0
18.0

18.0
18.0
17,5
17,5
17.0

16.5
16.5
17.0
17.0
17.0

17.0
16,5
16.0
15.5
15.5

16,0
16.5
16.5
...

15.5
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05291000 WHETSTONE RIVER NEAR BIG STONE CITY, S. DAK.

LOCATION.--Lat 45°17'32", long 96°29'14", in SEhNWh sec.18, T.121 N., R.46 W., Grant County, at gaging station 
on right bank 20 ft (6 m) downstream from highway bridge, 1.5 mi (2.4 km) west of Big Stone City, and 4.5 mi 
(7.2 km) upstream from Big Stone Lake.

DRAINAGE AREA.--389 mi 2 (1,008 km 2 ).

PERIOD OF RECORD.--Chemical analyses: June 1960 to March 1962, and October 1966 to June 1969. 
Specific conductance: October 1973 to September 1974. 
Water temperature: October 1973 to September 1974. 
Sediment records: Water years 1961, 1962 (partial-record station) October 1973 to September 1974.

EXTREMES.--Current year:
Specific conductance: Maximum daily observed, 1,360 micromhos Jan. 9; minimum daily observed, 459 micromhos

Mar. 3.
Water temperature: Maximum, 34°C July 7; minimum, freezing point on many days during winter period. 
Sediment concentration: Maximum daily, 671 mg/1 Apr. 3; minimum daily, 6 mg/1 Mar. 3. 
Sediment loads: Maximum daily, 302 tons (274 tonnes) Apr. 3; minimum daily, 6.09 tons (0.08 tonnes) Sept. 3.

REMARKS.--Flow affected by ice during winter period.

SPECIFIC CONDUCTANCE (MICRDMMOS/CM AT 25 DEC. C) i MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
(ONCE-DAILY)

AY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

OCT

898
887

NOV DEC JAN

956 1110 •-•
956 1150 1330

«. 968 1130 ••-
868
881

980
1000
994

1120 11 40 •..
1040 mo •••

1110
1010

». .

• . .

„
..

1030 1250 *—
— * 1050 1200 1360
944 1060 1200 •"

"•• 1020 1300 •-•
p-» 967 1310 ••-
••• 974 1310 ••-
• •• 967 1240 - —
994

...

967 1290 .«

967 1260 1330
974 1300

1060
..

1020 1310 •••
"-• 1020 1140 •••
...

...

...

...

...

...

1020
1020
1020
981
962
950

1020

1020
1010
1020
1080
1040

1040
1070
1070
1130
1090
...

.. . ..

1270
1220

.
•

FEB

1330

MAR APR MAY JUN JUL AUG SEP

1270

1110

1160

...

...

...
605
...

544
459
512
544
579

605
680
720
740
720

761
832
774
894
812

807
1010
965
1000
979

...
897
910
933
933
864

864
664
804
630
533

555
542
598
542
729

752
777
777
864
897

933
961
933
933
933

933
972
972
933
...

933
933
897
933
933
• ••

972
1010
972
972
707

933
933
974
918
...

918
918
976
962
918

916
962
962
1010
1010

1010
1010
1060
1060
...

1010
1010
1010
1010
962
962

962
962
962
962
962

962
962
962
962
962

918
918
1050
1020
1060

962
953
990
1020
1030

1040
1100
990
971
944

1070
971
918
1010
962
...

962
1010
...
962
1030

1010
1030
1030
1010
1010

1010
1010
1010
...
1030

1030
1040
933
1030
1040

1040
...
962
981
1000

1010
842
870
946
899
899

...
856
884
856
856

950
899
884
...
729

759
749
709
739
...

830
830
930
930
...

963
963
...
930
963

930
930
...
856
856
930

870
830
842
835
817

770
80S
830
817
630

...
7§9
793
80S
781

...

...
800
...
...

...

...

...

...

...

...

...

...

...

...

...
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DAY OCT

TEMPERATURE (OES. CJ OP MATER , MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
(ONCE-DAILY)

NOV DEC JAN

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

il
22
23
24
25

16
27
28
29
30
31

16.0 1
16.0
• ••
16.0
16.0

16.0
17.0
17.0
mmm
15.0

•••
•••
••.
...
12.0

mmm
• mm |
9.5
...
...

mmm

t
mmm
mmm ,
mmm

12.0 '
8.0 .
9.0
8.0 i
7.0
8.0

r .o
.0
.0
.0
.0

.5

.0

.0

.0

.0

.0

.0

.0

.0

.0

4.0
z.o
s.o
i.o
3.0

J.o
8.0
L.O
8.0
i.o
*.o
8.0
L.O
8.0
L.O

3.0
0.0
i.o
0.0
0.0

...

...
0.0
0.0
0,0

0.0
0.0
0.0
0,0
0.0

0.0
0.0
0.0
1.0
.«•

•••
...
...
...
...

0.0
...
...
...
• ••
...

...

0.0
...
mmm
mmm

mmm
mmm
mmm

0.0
...

...

...

...
• .*
..*

1.0
...
...
...
...

0,0
0.0
...
• "•
...

...

...

...
• ••
...
...

FEB

0.0

0.0

1.0

MAR APR MAY JUN JUU *US SEP

mmm
•••
*••
0.0
...

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
i.o
1.0

1.0
1.0
1.0
1.0
0.0

l.o
0.0
0.0
0.0
1.0

...

0.5
0.5
1.0
1.0
1.0

1.0
1.0
1.0
2.0
3.0

T.O
7.0
9.0
12.0
10.0

8.0
7.0
6.0
8.0
11.0

12.0
10.0
15.0
14.0
15.0

11.0
7.0

18.0
12.0

16.0
14.0
15.0
14.0
17.0
.••

19.0
14.0
16.0
15.0
18.0

17.5
13.0
12.0
18.0
...

15.0
14.0
12.0
13.0
13.0

15.0
15.0
15.0
15.0
17.0

18.0
16.0
16.0
14.0
...

19.0
21.0
25.0
20.0
19.0
19.0

21.0
24.0
30.0
26.0
24,0

23.0
23.0
24.0
18.0
17.0

• ••
22.0
20.5
20.0
19.0

19.0
23.0
24.0
28.0
30.0

27.0
27.0
28.0
27.0
23.0

24.0
24,0
23.0
24.0
23.0
mmm

29.0
25,o...
27,0
31.0

33.0
30.0
37.0
24.0
29.0

30.0
30.0
32.0
•••

24.0

25.0
28.0
26.0
31.0
31.0

30.0
•«•

23.0
24.0
24.0

24.0
22.0
21.0
21.0
21.0
24.0

..*
17.0
17.0
21.0
21.0

23.0
21.0
25.0
mmm

24.0

21.0
21.0
21.0
28.0
•*•

21.0
21.0
22.0
23.0
"-

18.0
16.0
...
19.0
19.0

18.0
18.0
...
15.0
15.0
...

16.0
13.0
15.0
13.0
16. 0

18.0
15.0
16.0
15.0
17.0

...
13.0
15.0
15.0
11. 0

...
•••
18.5
mm*
mmm

mmm
...
...
...
...

• «•
mmm
...
...
mmm
mmm
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SUSPENDED-SEDIMENT DISCHARGE, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

OCTOBER NOVEMBER DECEMBER

DAY

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
is
19
20

21
22
23
24
25

26
27
28
29
30
31

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
1U
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
DISCHARGE

(CFS)

5.0
4.7
5.3
4.6
4.6

4.6
4.7
5.0
6.0
7,8

9.2
S.4
9.5
7.8
7.4

7.1
6.7
6.1
.0
.0

.8

.8

.0

.0

.0

.0

.0

.1

.3

.3

.5

MEAN
CONCEN.
TRATION
(MG/U

76
60
58
64
73

60
45
66
100
12S

145
145
137
125
111

104
109
120
123
120

114
106
97
87
SO

75
72
75
98
114
120

SEDIMENT
DISCHARGE
(TONS/DAY)

1.0
.76
.83
.79
.91

.75

.57

.89
1.6
2.7

3.6
3.3
3.5
2.6
2.2

2.0
2.0
2.0
2.0
1.9

i.s
1.7
U*
1.4
1.3

1.2
1.2
1.2
1.7
1.9
2.1

JANUARY

MEAN
DISCHARGE

(CFS)

7.3
7.4
7.4
7.5
7.5

7.6
7.6
7.7
7.8
7.8

8.0
6,0
S.I
8.2
8.3

8.4
8.5
6.6
8.7
8, 8

.0

.0

.1

.1

.1

.1

.1

.2

.2

.2
9.2

MEAN
CONCEN.
TRATION
(MG/U

28
31
36
tt3
50

58
68
78
86
92

96
98

101
102
103

102
98
90
78
60

45
35
26
21
18

15
14
14
14
15
16

SEDIMENT
DISCHARGE
(TONS/DAY)

.55

.62

.72

.87
1.0

1.2
1.4
1.6
1.8
1.9

2.1
2.1
2.2
2.3
2.3

2.3
2.2
2.1
1.8
1.4

1.1
.85
.64
.52
.44

.37

.34

.35

.35

.37

.40

MEAN
DISCHARGE

(CFS)

.3

.3

.3

.3

.1

.3

.3

.4
,tt
.5

6.7
7.1
7.4
7.4
7.4

7.1
7.4
7.8
7.8
8.7

9.9
10
9,9
9.4
9.6

10
9.8
9.5
9.2
8.9

MEAN
CONCEN.
TRATION
CM6/L)

118
109
95
82
75

70
68
66
71
85

98
106
110
106
98

100
112
118
92
60

50
68
91
94
80

74
73
70
61
54

SEDIMENT
DISCHARGE
(TONS/DAY)

2.0
.9
.6
.4
.2

.2

.2

.1

.2

.5

1.8
2.0
2.2
2.1
2.0

1.9
2.2
2.5
1.9
1.4

1.3
1.8
2.4
2.4
2.1

2.0
1.9
1.8
1.5
1.3

F-EBRUARY

MEAN
DISCHARGE

(CFS)

9.3
.3
.3
.3
.4

.4
,5
.5
.5
.5

.6

.6

.6

.6

.7

.7

.7

.7

.a

.6

9.9
9.9

10
10
10

11
12
19

MEAN
CONCEN
TRATION
(MG/U

17
18
19
20
20

20
20
20
19
19

18
16
18
17
16

15
15
15
15
14

!<•

13
12
12
12

12
13
11

SEDIMENT
DISCHARGE
(TONS/DAY)

.43

.45

.48

.50

.51

.51

.51

.51

.49

.49

.47

.47

.47

.44

.42

.39

.39

.39

.40

.37

.37

.35

.32

.32

.32

.36

.42

.56

MEAN
DISCHARGE

(CFS)

8.7
a.s
8.4
6.3
6.2

6.2
6.1
6.0
6.0
7,9

7.8
7.7
7.7
7,6
7.5

7.5
7.4
7.4
7,3
7.3

7.3
7.3
7.3
7.3
7.3

7.3
7.3
7.3
7,3
7.3
7.3

MEAN
CONCEN.
TRATION
CMG/U

64
74
27
40
71

66
5tt
59
105
146

108
137
145
150
150

146
123
87
50
3tt

28
24
22
21
20

19
19
20
22
24
26

SEDIMENT
DISCHARGE
(TONS/DAY)

1.5
1.7
.61
.90

1.*

i.s
1.2
1.3
2.3
3.1

2.3
2.8
3.0
3.1
3.0

3.0
2.5
1.7
.99
.67

.55

.47

.43

.41

.39

.37

.37

.39

.43

.47

.51

MARCH

MEAN
DISCHARGE

(CFS)

30
54
105
210
320

220
181
165
145
135

115
100
90
80
71

65
60
57
50
45

42
37
34
30
24

24
22
20
20
21
22

MEAN
CONCfcN.
TRATION
(MG/U

10
a
6
18
85

109
78
53
55
78

70
74
78
52
42

36
28
23
20
15

10
8

10
12
12

8
8

12
14
12
43

SEDIMENT
DISCHARGE
(TONS/DAY)

.81
1.2
1.7

10
73

65
38
24
22
28

22
20
19
11
8.1

6.3
4.5
3.5
2.7
1.6

1.1
.SO
.92
.97
.78

.52

.46

.65

.76

.66
2.6



DAY

1
2
3
4
5

6
7 
S 
9

10

11
12
13
la
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MINNESOTA RIVER BASIN 
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SUSPENDED-SEDIMENT DISCHARGE, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

APRIL MAY
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JUNE

DAY

1
2
3
a
5

6
7
6
9

10

11
12
13
la
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

MEAN
DISCHARGE

(CFS)

26
39
137
151
125

76
66
61
60
52

52
64
108
114
99

77
61
52
46
43

as
41
37
34
31

28
27
26
24
22
-•

MEAN
CONCEN
TRATION
(MG/L)

22
184
671
ao9
106

47
as
45
38
31

38
168
91
49
45

as
46
47
62
68

48
39
47
57
56

48
S3
69
63
72
*•

SEDIMENT
DISCHARGE
(TONS/DAY)

1.5
16

302
167
32

9.6
7.7
7. a
6.2
4.4

5.3
32
27
15
12

9.4
7.6
6.6
7.7
7.9

5.6
a. 3
a. 7
5.2
a. 7

3.6
3.9
a. a
4.1
4.3
• •

MEAN
DISCHARGE

(CFS)

21
18
17
16
IS

14
14
15
16
17

20
20
21
27
30

36
37
36
32
30

30
30
30
30
29

26
24
21
19
17
16

MEAN
CONCEN
TRATION
(MG/L)

80
76
74
78
90

81
74
80
67
46

43
52
63

113
78

68
60
54
64
73

72
60
62
48
60

70
72
76
66
92

101

SEDIMENT
DISCHARGE
(TONS/DAY)

4.5
3.7
3.4
3.4
3.6

3.1
2.6
3.2
2.9
2.1

2.3
2.8
3.6
8.2
6.3

6.6
6.0
5.2
5.5
5.9

5.8
4.9
5.0
3.9
4.7

4.9
a. 7
a. 3
4.4
a. 2
a. a

MEAN
DISCHARGE

(CFS)

16
15
14
13
12

11
9.8
8.9

11
15

15
17
18
16
U

11
9.2
7.6
7.1
6,8

7.0
6.3
5.7
5.4
4.2

3.9
3.7
3.6
3.4
3.3
•*

f»EAN
CONCEN
TRATE
(MG/L)

102
66
73
99
96

92
91
96
98
98

104
118
145
Ul
107

79
90
105
104
79

41
69

166
142
140

143
143
142
134
123
"

SEDIMENT
DISCHARGE
(TONS/DAY)

4.4 
2.7 
2.6 
3.5 
3.1

2.7 
2.4 
2.3
2.9
4.0

4.2 
5.4 
7.0 
5.7 
3.8

2.3 
2.2 
2.2
2.0 
1.5

.77 
1.2 
2.6 
2.1 
1.6

.5 

.4 

.4 

.2 

.1

JULY AUGUST SEPTEMBER

MEAN
DISCHARGE

(CFS)

3.3
3.3
3.9
3,«
3.6

3.5
3.2
3.1
3.5
3.3

3.0
5.2
3.3
3.5
3.1

3.0
2.6
2.6
2.6
2.8

2.5
2.2
2.7
3.0
2.6

2.3
2.1
2.0
1.6
1.6
1.8

MEAN
CONCEN
TRATION
(MG/L)

11S
133
166
I7a
11*

175
271
179
126
160

166
112
133
146
146

143
136
138
116
61

se
142
172
130
121

120
1S6
190
176
169
191

SEDIMENT
DISCHARGE
(TONS/DAY)

1.1
1.2
1.7
1.8
1.2

1.7
2.3
1.5
1.2
i.a

1.3
.97

1.2
i.a
1.2

1.2
.95
.97
.88
.61

.59

.64
1.3
1.1
.65

.75
1.1
1.0
.87
.82
.93

MEAN
DISCHARGE

(CFS)

1.6
2.0
2.2
2.0
1.7

1.6
1.5
1.6
4.0
8.1

12
6.6
a. 9
4. a
3.9

3.5
3.1
2.8
2.6
2.5

2. a
2.3
2.3
2.3
2.1

2.0
1.9
1.8
2.1
2.0
1.9

MEAN
CONCEN
TRATION
(MG/L)

228
245
110
58
77

65
7a
71
68
66

ao
53
77
54
HZ

43
as
44
46
54

7a
68
86
76
62

49
37
33
31
27
25

SEDIMENT
DISCHARGE
(TONS/DAY)

.98
1.3
.65
.31
.35

.28

.30

.31

.73
1.4

1.3
.94

1.0
.64
.44

.41

.36

.33

.32

.36

.as

.55

.53

.a7

.35

.26

.19

.16

.16

.15

.13

MEAN
DISCHARGE

(CFS)

1.9
1.9
1.8
1.8
1.6

2.5
2.2
1.9
1.7
2.9

2.9
2.7
2.7
2.6
2.1

2.0
2.0
2.5
2.5
2.4

2. a
2.3
2.2
2.1
2.0

1.9
1.9
1.8
1.7
1.7
••

MEAN
CONCEN
TRATION
(MG/L)

24
27
18
20
25

16
22
27
27
36

52
56
38
35
36

52
57
56
50
40

23
18
31
53
79

111
117
65
60
78
«

SEDIMENT
DISCHARGE
(TONS/DAY)

.12

.14

.09

.10

.12

.11

.13

.U

.12

.28

.41

.41

.28

.25

.20

.28

.31

.38

.34

.26

.15

.11

.16

.30

.43

.57

.60

.32

.28

.36
..



268 MINNESOTA RIVER BASIN

OS293000 YELLOW BANK RIVER NEAR ODESSA, MINN.

LOCATION.--Lat 4S°13'3S", long 96°21'12", in SENSES* sec. 1, T.120 N. , R.46 W., Lac qui Parle County, a gaging 
station on left bank ISO ft (46 m) downstream from highway bridge, 2.S mi (4 km) southwest of Odessa, and 
4.S mi (7.2 km) upstream from mouth.

DRAINAGE.--398 mi 2 (1,031 km 2 ).

PERIOD OF RECORD.--Chemical analyses: October 1960 to March 1962. 
Specific conductance: October 1973 to September 1974. 
Water temperature: October 1973 to September 1974. 
Sediment records: Water year 1961 (partial-record station) October 1973 to September 1974.

EXTREMES.--Current year:
Specific conductance: Maximum daily observed, 1,090 micromhos Dec. 12, 13, 14; minimum daily observed, 370
micromhos Mar. 6.

Water temperature: Maximum, 29°C July 10; minimum, freezing point on many days during winter period. 
Sediment concentration: Maximum daily, 280 mg/1 July 21; minimum daily, 12 mg/1 Mar. 21. 
Sediment loads: Maximum daily, 52 tons (47 tonnes) Apr. 4; minimum daily, 0.04 tons (0.04 tonnes) Sept. 11

REMARKS.--Flow affected by ice during winter period.

DAY

SPECIFIC CONDUCTANCE (MICROHMOS/CM AT 25 DEC, C) , MATER YEAR OCTOBER 1973 TO SEPTEMBER 197«
CONCE*DAIIY)

OCT NOV DEC JAN

1
2
1
4
5

6
7
6
9

10

11
12
13
14
15

16
17
ie
19
20

21
82
23
24
25

26
27
28
29
30
31

783
600
856
866
841

636
ai3
822
822
827

866
866
876
876
860

851
822
832
846
827

871
892
856
887
856

914
903
881
887
881
907

914 8(
887 8
920 81
907 8
932 71

956 8,
907 91
920- 91
968 9'
... 9!

lOi
10<
101
10<
101

762 10]
779 10<
801 10<
796 to:
779 «•

758
787
801
823
801

779
823
843
848
838
.»•

>l
0 8
)5
0

93 -

23
H
SO
48 8
54

!0
>0 -
>0
>0 •
'0

10 9
10
(0 •
50
•• •

m

8
9
•
•

m
8
•
•
•
.

..
02
mm
• •
--

„
..
••
46
••

mm
mm
..
mm
• «•

12

••
mm
••

••
12
65
mm
"

• •
59
••
m m
mm
mm

ft*
mmm 
mmm

854

659

MAR APR MAY JUN JUl AUC SIP

865

827

...
854
mmm
mmm
...

370
•••
452
462
503

533
555
560
567
592

605
620
634
650
666

669
7UO
793
822
807

632
832
707
729
686
686

686
648
648
646
646

648
646
640
666
666

630
686
707
804
864

864
871
897
697
664

833
833
833
604
833

833
833
833
833
833
mmm

833
633
804
633
864

833
833
833
746
746

748
746
746
748
750

748
748
806
808
608

608
808
608
608
606

808
746
748
808
777
777

777
721
777
777
777

777
777
808
777
748

748
7«6
722
709
673

673
748
727
721
746

748
748
748
748
748

748
748
748
748
777
mmm

777
777
777
777
777

721
mmm
7*2
777
777

777
842
842
606
806

608
606
756
793
817

793
793
617
770
793

793
817
817
670
617
842

842
642
842
842
842

842
817
817
617
793

793
770
793
770
817

793
793
617
749
793

617
793
793
793
770

817
787
781
770
617
793

817
793
793
817
817

817
793
793
793
770

770
770
749
7S9
817

791
617
617
870
656

670
842
642
870
670

870
864
899
699
930
•*•
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DAY DCT

TEMPERATURE (DEC, C) OF WATER , WATER YEAR OCTOBER 1971 TO SEPTEMBER 1974
(ONCE-DAILY)

NOV DEC

1
2
3
4
5

6
7
8
9

10

11
12
13
14
IS

16
17
11
19
20

21
22
23
24
25

26
27
28
29
10
11

16,0
16.0
15.
14.
1«.

15.
15.
17,0
18.0
15.5

14.5
13.0
12.5
14.0
13.0

11.0
12,0
9.0
10.5
11.5

12.0
14.0
13.5
14.0
12.5

11.0
8.5
8,0
8.0
T.5
7.0

*.s
5.0
4,5
5.0
2.5

1.5
2.0
1.5
1.5

mm

..

..

..
• •

3.0
3.0
2.5
3.0
1.5

1.5
1.0
0.5
0.5
2.0

3.0
2.0
1.0
1.5
0.5
...

0.5
0.5
0.5
0.0
0.0

0.5
0.5
0.5
0.0
0.0

0.0
0.0
0.0
0,0
0.0

0.0
0.0
0.0
0.0...
...
• ••
•«•
...
...
mmm

0.0
...
...
...
...

JAN

0.0

0.0

0.0

0.0 
0.0

0.0

FIB

0.0

0.0

0.0

0.0

MAR APR MAY JUN JUL AUC SfcP

mmm

1.0
mmm

mmm

...

0,0
..•
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0,0
0.0
0.0
0.0

0.0
0.0
0.0
0,0
0.0
0.0

0.0
0.0
0.0
0.0
0,0

3.0
3.5
6.5
8.0
7.5

8,0
r.o
5.5
6.0
8.0

10.5
12.0
12.0
12.0
13.0

12.5
r.o
9.0

10.5
14.0

16.5
16.5
17,0
13.5
13.5
...

15,0
16.0
13.0
12.5
13.0

14.0
10.0
10.5
13.0
12.0

12.0
12.0
10,0
11.0
10.5

11.5
10.5
13.0
12.0
17.0

18.0
17.0
13.5
14.5
13.0

17.0
17,0
21.0
20.0
18.0
17.0

16.0
19.5
22.0
25,0
23.0

25.0
24,0
...

18,0
18,5

19,0
20.0
20.0
20.0
18,0

17,0
18.5
20,0
21.0
24.0

25.0
24,0
24,5
23.0
23.0

23.5
23.0
24.5
26,0
25.0
...

27.0
28,0
26.0
26.0
25.5

28.0

25.0
28.0
29.0

26,5
27.0
26,5
25.0
26.0

24.0
28.0
26.0
25.5
27.0

26.5
27,5
27.0
24.5
24.5

25,0
20.5
24. 5
22.0
22.0
23.0

24.0
19.0
19.0
22.0
23.0

22.0
23.0
22.5
20.5
22.0

19.5
21.0
21.5
23.5
22.0

23.0
23.0
23.0
25.0
24.0

22.0
21.0
23,0
23.0
25.0

23.0
19.0
17.0
19,0
16.0
17.5

...
mmm

...

19.0
17.0

13.0
19.0
18.0
15.5
16.5

16.0
11.0
12.0
13.0
13.5

15.5
15.0
...

16.0
14.5

...

...

...
mmm

...

...

...

...

...

...

...
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DAY

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17 
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

DAY

1
2
3

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

MINNESOTA RIVER BASIN 

05293000 YELLOW BANK RIVER NEAR ODESSA, MINN.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

OCTOBER NOVEMBER DECEMBER

MEAN
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
(CFS) (MG/L) (TONS/DAY)

1.1
,64
.80

1.3
1,8

1.7
1,2
1,0
1.1
2,5

4.o
6.7
4.0
3.2
5.6

6.7
4,9
4.6
4.6
4.6

5.2
6.0
7.5
7.5

10

9.5
9,9
"».l
0.1

12
8.7

93
94
104
112
113

115
112
109
115
111

87
76
80
84
82

B8
129
126
107
103

104
108
113
108
96

79
62
84
113
112
70

.28

.16

.22

.39

.55

.53

.36

.29

.34

.75

,94
1.4
.86
.73

1.2

1.6
1.7
1.6
1.3
1,3

1.5
1.7
2.3
2.2
2.6

2.0
1.7
2.1
2.8
3.6
1.6

MEAN 
DISCHARGE 

(CFS)

7.9
a. 3
7,9
6.7
6.0

6.0
6.0
4.6
6.0
6.0

5.6
6.3
5.2
6.0
4.3

4.2
u.l
4.0
5,5
5.7

7,1
7.1
7.1
7.1
7,1

7,1
7.1
7.0
6.7
6.S

MEAN
CONCEN- SEDIMENT 
TRATION DISCHARGE 
(MG/L) (TONS/DAY)

49
56
42
3B
50

54
74
96

110
114

106
93
72
53
42

45
51
45
U6
56

61
57
56
60
65

61
44
23
55
106
""

1.0
1.3
,90
.69
.81

.87
1.2
1.2
1.8
1.8

1.6
1.6
1.0
.86
.49

.51

.56

.49

.68

.86

1.2
1.1
1.1
1.2
1.2

1.2
.84
.43
.99

1.9
m»

MEAN 
DISCHARGE 

(CFS)

6.3
6.2
6.2
6,2
6.2

6.2
6,2
6.2
6,2
6,2

6,2
6.2
6.2
6.2
6.2

6.2
6.2
6.2
6.2
6.2

6.1
6.1
6,0
6.0
5.9

5.8
5.8
5,8
5.7
5.7
5.6

MEAN
CONCEN- SEDIMENT 
TRATION DISCHARGE 
(MG/L) (TONS/DAY)

106
72
40
53
69

82
89
B6
87
102

116
78
63
83
81

81
93
96
66
48

47
49
S3
55
59

61
63
65
67
69
72

1.8
1.2
.*7
.89

1.2

1.4
1.5
1.4
1.5
1.7

1.9
1.3
1.1
1.4
1.4

1.4
1.6
1.6
1.1
.SO

.77

.81
,86
.89
.94

.96

.99
1.0
1.0
1*1
1.1

JANUARY FEBRUARY MARCH

MEAN
DISCHARGE

(CFS)

5.6
5.6
5.5
5.5
5.4

5.4
5,4
5.3
S.3
5.3

5.2
5.2
5.2
5,1
5.1

5.0
5.0
5.0
5.0
4.9

4,8
U.8
4.8
4,8
4.8

4.8
4.8
4.S
4.8
4.8
4.8

MEAN
CONCEN.
TRAT10N
(MG/L)

73
75
78
78
80

81
85
82
86
65

85
87
67
69
89

90
90
90
90
91

90
90
90
89
87

85
8u
77
72
69
68

SEDIMENT
DISCHARGE
(TONS/DAY)

1.1
1.1
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.2

1.2
.2
.2
.2
.2

.2
,2
.2
.2

1.1

1.1
1.1
1.0
.93
.69
.88

MEAN
DISCHARGE

(CFS)

4.6
1.6
1.8
4.8
4.8

U.8
4,8
1.8
4.6
U.8

U.8
U.8
u.8
U.8
U.6

U.B
U.9
4.9
5,0
5.0

5.0
5,0
5.0
b.O
5.0

5.1
5.2
5.3
>.
>.
..

MEAN
CONCEN
TRATION
(MG/L)

67
67
66
68
72

77
83
93

100
100

90
89
80
69
55

48
u3
41
UO
uO

41
U2
U2
42
U2

43
u3
4U
..
_.
..

SEDIMENT
DISCHARGE
(TONS/DAY)

.87

.87

.86

.86

.93

t.o
1.1
1.2
1.3
1.3

1.2
1.2
1.0
,89
.71

.62

.57

.54

.5U

.54

.55

.57

.57

.57

.57

.59

.60

.63
..
..
"

MEAN
DISCHARGE

(CFS)

5.6
6.1

13
30
75

183
160
130
110
93

77
65
54
46
42

39
38
37
36
40

58
61
68
71
77

76
75
74
?u
82
82

MEAN 
CONCEN
TRATION
(MG/L)

uu
47
53
63
74

87
87
67
36
41

24
22
20
19
21

31
47
25
13
13

12
20
23
21
19

19
20
50
52
40
34

SEDIMENT
DISCHARGE
(TDNS/DAY)

,67
.77

1.9
5.1

15

43
36
24
11
10

5.0
3.9
2.9
2.4
2.4

3.3
4.8
2.5
1.3
1.4

1.9
3.3
4.2
4.0
4.0

3.9
4.1

10
10
8.9
7.5
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DAY

1
2
3
a
5

6 
T
8
9

10

11
12
13
14
15

16 
IT 
16
1*
20

21
22
23
24
25

26
27
28
29
30
31

DAY

1
2
3
4
5

6 
T
8
9

10

11
12
13
14
15

16
17 
IB
19
20

21
22
23
2tt
25

26
27
28
29
SO 
31

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

APRIL MAY

MEAN
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
CCFS) (MG/L) (TONS/DAY)

JUNE

MEAN
DISCHARGE

(CFS)

87
87
85

106
104

56
57
55
51
51

50
57
90
98
98

89
78
68
61
55

52
48
45
45
41

38
36
33
30
29

MEAN
CDNCEN.
TRATION
(MG/L)

48
57

150
1S1
95

41
26
23
30
ao

43
48
65
90
84

72
75
71
67
68

69
74
78
83
89

95
67
54
53
62

SEDIMENT
DISCHARGE
(TONS/DAY)

11
13
3a x52 X

27

6.2
4.0
3.4
4.1
5.5

5.8
7.4

16
24
22

17
16
13
11
10

9.7
9.6
9.5

10
9.9

9,7
6.5
4.8
4.3
4.9

MEAN
DISCHARGE 

(CFS)

4.6 
4.4 
6.0 
5.4 
4.8

3.8 
3.3 
2.9 
2.8 
2.5

2,3
2.2
2.3 
2.8
2.4

2.1
1.5 
1.8 
.5 
.5

,3
.4 
.3 
.1

.83

.79 

.66 

.80
1.1
1.2

JULY

MEAN 
CONCEN 
TRATION 
(MG/L)

172
145
151
137
146

184
154
140
140
167

244
127
144
179
186

177
142
166
241
272

280
268
205
167
148

171
190
147
138
231
170

SEDIMENT
DISCHARGE
(TONS/DAY)

2.1
1.7 
2.4 
2.0 
1.9

1.9 
1.4 
1.1 
1.1 
1.1

1.5 
.75 
.89 

1.4 
1.2

1.0 
.58 
.81 
.98

1.1

.98 
1.0 
.72 
.50 
.37

.38

.41 

.26

.30 

.69 

.55

30
27
25
23
21

20
19
19
19
20

22
23
26
29
32

35
36
34
33
31

30
30
28
26
26

26
24
23
19
19
19

MEAN 
DISCHARGE

(CFS)

1.3
1.8 
1.7 
1.6 
1.5

1.4 
1.1
.95 

1.7 
4.6

12
11 
S.4 
5,7 
3.6

2.S
2.3 
1.8 
1.5 
1.2

1.0 
.85 
.72 
.71 
.64

.56 

.53

.56 

.81

.70 

.75

80
106
97
61
59

72
64
58
96
84

65
86
86
76
66

75
90
114
92

105

73
66
90
94
73

62
97
87
67
66
74

AUGUST

MEAN 
CONCEN 
TRATION

140
176
195
160
131

253
256
216
183
144

114
103
125
164
117

114
102
103
104
108

114
127
136
119
109

102
116
96
78
88
88

7.1 
7.9 
6.b 
3.8 
3.3

3.9 
3.3
3.0
5.0 
a.5

5.0 
5.3 
6.2 
6.1 
5.9

7.1
8.7

10
8.2
6.6

5.9 
7.0 
6.6 
6.6 
5.1

4.4 
6.3 
5.4
3.4
3.5 
3.S

SEDIMENT
DISCHARGE
(TONS/DAY)

.49 

.87 

.90 

.69 

.53

.96 

.76 

.56 

.84 
1.8

3.7 
3.1 
2.6 
2.5 
1.2

.66 

.63 

.50 

.42 

.36

.31 

.29 

.26 

.23

.19

.15

.17 

.15 

.17 

.17 

.16

MtAN
DISCHARGE

(CFS)

21
19
17
19
17

16
Ib
13
16
16

16
2b
37
30
24

20
18
Ib
14
12

11
9.9
9.6
8.7
7.9

7.2
6.4
5,8
5.2
4.6

MEAN
DISCHARGE

(CFS)

.61

.63

.76

.71

.56

.55

.50

.40
,39
.41

.42

.43

.41

.34

.33

.30

.23

.23

.32

.37

.31

.36

.35

.34

.33

.27

.19

.21

.23

.35

MfcAN
CONCEN
TRATION
(MG/L)

63
b9
64
be
45

b£
64
70
67
74

74
66
70
S3
87

106
107
92
69
90

96
124
143
139
144

135
194
224
172
162

SEPTEMBER

MEAN
CONCEN.
TRATION
(MG/L)

90
85

115
123
86

120
64

102
65
50

36
47
65
79
60

79
96
67
140
154

151
130
103
116
131

146
176
133
116
136

SEDIMENT
DISCHARGE
(TONS/DAY)

3.6
3.0
d.9
3.0
2.1

2.2
2.6
2.5
2.9\
3.6

3.6
4.5
7.0
6.7
b,6

5.6
5.2
3.7
3.4
2,9

2.9
3.3
3.7
3.3
3.1

2.6
3.4
3.5
2.4
2.1

SEDIMENT
DISCHARGE
(TOMS/DAY)

.20
,19
.24
.24
.13

.18

.11

.11

.09

.06

.04

.05

.07

.07
,07

.06

.06

.05

.12

.15

.13

.13

.10

.11

.12

.11

.09

.06

.07

.13
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LOCATION.--Lat 44°S6'00", long 95°44'00", in mhmh sec.19, T.117 N., R.40 W., Lac qui Parle County, at gaging 
station, on right bank 100 ft (30 m) upstream from bridge on U.S. Highway 212, at Montevideo, and 400 ft 
(122 m) downstream from Chippewa River.

DRAINAGE AREA.--6,180 mi 2 (16,000 km 2 ), approximately.

PERIOD OF RECORD.--Chemical analyses: November 1961 to September 1966, October 1972 to current year. 
Water temperatures: November 1961 to September 1963.

REMARKS.--Miscellaneous chemical analyses are published for water year 1972. Some spectrographic data available 
at district office at St. Paul, Minn.

*ATE« DUALITY DATA, wATtH YEA« OCTQBES 1973 TO SfcPTflbEH 1974

SPt- DIS- 018- 
CIFIC SOLVEU SOLVED DI&- 018- 

INSTAN. CO""- SOLIDS SOLIDS SOLVED CULOH SOLVED 
AIR TANEOUS DUCT- (RESI- (SUM OF SOLIDS (PLAT- CARBON CAL- 

TEMPEH- TEMPER- DIS- ANCE DUE AT CONST!- (TONS INUM- DIOXIDE PH ClUM 
ATURE ATURE CHARGE (MICSU- 180 C) TUENTS) PE'K COBALT (C02) (CA) 

DATE (DEC C) (DEC C) (CFS) wHOS) ( M G/L) (MG/L) OAY) UNITS) (MG/L) (UNITS) (MG/L) 
(00020) (00010) (00061) (00095) (70300) (70301) (70302) (00060) (00405) (00400) (00915)

OCT. 
31... -- 8.0 241 «92 613 579 399 30 2.6 8,3 89

NOV ,

30...
JAN,

03...
FEB.
11...

MAR,
11...

APR,
26...

MAY
23...

JUNE
27...

AUS,
01...

SEP,
05...

TIME wTD.
AVG,

DATE

OCT.
31...

NOV.
30, ,.

JAN,

03, ,,
FEB.
11...

MAR,
11...

APR,
26...

MAY
23...

JUNE
27, .,

AUG.
01...

SEP,
05,,,

TIME WTO,
AVG,

-.

-.

>.

..

>.

..

-.

29,5

18,0

—

DIS
SOLVED
MAG
NE
SIUM
(MG)

(MG/L)
(00925)

S3

56

63

67

49

46

47

49

50

48

53

,0 190

.0 156

,0 218

2.5 514

10,5 1090

16.0 1060

22.0 487

27.0 40

14.5 32

--

DIS
SOLVED
SODIUM
(NA)

(MG/L)
(00930)

25

32

31

36

25

22

21

22

31

30

28

••

DIS
SOLVED
PO
TAS
SIUM
(K)

(MG/L)
(00935)

8.0

7.7

8.3

8.8

9.1

S.6

6.2

6.0

7.1

6.1

7.3

965

1060

1120

887

602

825

650

700

650

855

DIS
SOLVED
IRON
(FE)

(UG/L)
(01046)

10

50

40

40

40

20

20

20

0

50

29

683

725

791

598

542

556

551

589

596

624

DIS
SOLVED
MAN

GANESE
(MN)

(UG/L)
(01056)

40

20

70

210

180

20

0

10

20

10

58

622 350

696 305

757 466

579 630

507 1600

526 1620

531 725

572 64

541 51

591

DIS
SOLVED
BORON

(B)
(UG/L)

(01020)

170

160

160

200

ISO

130

ISO

150

190

150

161

.7

.7

--

ALKA
LINITY

AS
CACD3
(MG/L)

(00410)

267

258

322

317

239

230

230

245

260

277

265

20

10

30

30

30

20

20

10

20

••

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

12

14

15

18

13

9,9

9.8

11

22

25

15

2.5

7.9

12

7.4

2.8

2.8

1.5

3.2

1.7

4.4

DIS
SOLVED

SULFATE
(S04)
(MG/L)

(00945)

210

250

250

290

230

190

210

200

200

160

219

8.3

7.9

7.7

7,B

8.2

6.2

8.5

8.2

8.5

8,2

DIS
SOLVED
FLUD-
HIDE
CF)

(MG/L)
(00950)

.3

.2

,4

,2

.5

.1

.2

,4

,3

,4

,3

97

110

120

90

64

86

67

89

85

94
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WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
M...

NOV.
so...

JAN.
03...

FEB.
11...

MAR.
11...

APR.
2*...

MAY
23...

JUNE
27...

AU6.
01...

SEP.
05...

TIME WTD.
AVG.

TOTAL
NITRITE

(N)
(MG/L)

(00615)

.02

.01

.02

.00

.03

.01

.00

.00

.01

.01

.01

TOTAL
NITRATE

CN)
(MG/L)

(00620)

.33

.32

.36

.56

.56

.12

.07

.15

.00

.39

.29

TOTAL
NITRITE

PLUS
NITRATE

CN)
(MG/L)

(00630)

.35

.33

.30

.56

.59

.13

.07

.15

.01

.40

.30

TOTAL
PHOS
PHORUS
(P)

(M6/L)
(00665)

.21

.15

.10

.23

.28

.20

.16

.20

.33

.43

.23

DIS
SOLVED
SILICA
CSI02)
(M6/L)

(00955)

21

10

2U

26

19

11

6,0

6.0

16

20

16

DIS
SOLVED
SOLIDS
(TONS
PER

AC-FT)
(70303)

.63

.93

.99

1.08

.81

.74

.76

.75

.60

.81

.65

HARD
NESS
CCA.MG)
(MG/L)

(00900)

440

470

530

560

430

400

410

420

430

410

452

NON-
CAR
BONATE
HARD
NESS
(MG/L)

(00902)

170

220

210

260

190

170

180

170

170

130

167

SODIUM
AD

SORP
TION

HAT10

(00931)

.5

.6

.6

.7

.5

.5

.5

.5

.7

.6

.6

PfcRCtNT
SODIUM

(00932)

11

13

11

12

11

11

10

10

13

14

12
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05316770 MINNESOTA RIVER AT NEW ULM, MINN.

LOCATION.--Lat 44°19'29", long 94°27'09", in NE*NE* sec.20, T.110 N., R.30 W., Nicollet County, at gaging station 
on left bank, 30 ft (9 m) downstream from bridge on U.S. Highway 14 at New Ulm, and 6.1 mi (9.8 km) upstream 
from Cottonwood River.

DRAINAGE.--9,530 mi 2 (24,680 km 2 ), approximately.

PERIOD OF RECORD.--Specific conductance: October 1971 to current year. 
Water temperature: October 1967 to current year. 
Sediment records: October 1967 to current year.

EXTREMES.--Current ye ar:
Specific conductance: Maximum daily observed, 1,360 micromhos Nov. 18; minimum daily observed, 562 micromhos
July 27.

Water temperatures: Maximum, 32°C July 8; minimum, freezing point on many days during winter period. 
Sediment concentrations: Maximum daily, 318 mg/1 Apr. 29; minimum daily, 17 mg/1 Nov. 16. 
Sediment loads: Maximum daily, 1,390 tons (1,260 tonnes) Apr. 19; minimum daily, 4.0 tons (3.6 tonnes)

Sept. 28.

Period of record:
Specific conductance: Maximum daily observed, 1,360 micromhos Nov. 18, 1974; minimum daily observed, 420
micromhos Mar. 19, 1972.

Water temperatures: Maximum, 32°C July 8, 1974; minimum, freezing point on many days during winter period. 
Sediment concentrations: Maximum daily, 776 mg/1 June 6, 1971; minimum daily, 8 mg/1 Feb. 15, 16, 1970. 
Sediment loads: Maximum daily, 34,200 tons (31,000 tonnes) Apr. 13, 1969; minimum daily, 4.0 tons (3.6

tonnes) Sept. 28, 1974.

REMARKS.--Flow affected by ice during winter period.

DAY

SPECIFIC CONDUCTANCE (MICROMM08/CM AT 25 OEO. C) , WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
(ONCE-DAILY)

OCT NOV DEC

1
i
3
4
5

6
7
8
9

10

11
12
IS
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

877
883
883
752
S77

864
864
«18
925
948

956
956
702
641
S89

654
743
800
755
856

887
887
944
968
932

914
914
914
926
920
920

898
861
851
920
898

892
909
920
920
909

914
887
904
920
1090

1350
1350
1360
930
927

1030
961
901
948
994

994
1040
1090
1110
1070
•*•

1070
1070
1070
1030
1050

10*0
1090
...
•••
...

...

...

...

...

...

...

...

...

...

...

1040
...
•••
...
•..

•••
...
...
...
...
...

JAN

1080

PEB MAR APR MAY JUN JUL AUG 8EP

1010

1150

1070

1070

1080

1030
1010

••
••
••
••
••

••.
634
650
650
666

683
650
650
650
698

701
701
683
720
...

...

..•
784
859
• ••

••*
...
•••
888
919
919

888
951
...
802
865

802
802
827
802
852

852
880
852
852
827

941
941
941
941
941

974
974
974
974
941

909
941
802
852
852
...

827
827
827
852
827

852
852
852
852
818

804
804
804
864
804

804
804
833
833
864

864
804
833
833
633

777
804
804
804
1010
864

904
1060
833
804
833

833
833
833
748
763

748
748
748
842
1060

918
916
878
878
878

746
808
842
876
642

642
642
676
777
777
...

606
721
748
746
746

721
721
746
746
746

746
777
748
746
746

746
746
748
726
750

776
604
713
604
633

804
562
604
604
776
750

776
604
776
604
604

776
776
633

•••
833
633
665
633

750
750
793
603
675

675
692
942
645
675
907

907
924
942
645
675

691
875
875
69)
645

603
660
631
660
631

675
645
631
660
860

611
817
675
660
660

954
670
642
817
817
...
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DAY OCT

TEMPERATURE (OE6, C) OF MATER , MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
(ONCE-DAILY)

NOV DEC JAN FEB

1
2
3
4
5

ft
7
B
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
2B
29
30
31

18.0
18.0
18.0
15.0
14.0

15.0
15.0
16,0
15.0
U,0

15,0
14,0
13,0
13.0
l«.o

14,0
13.0
13,0
13.0
10.0

16,0
17.0
17.0
17.0
15.0

13.0
12.0
13.0
11.0
10.0
10.0

7.0

s!o
4.0
4.0

4.0
4.0
3.0
4.0
4.0

1.0
6.0
8.0
7.0
4.0

4,0
4.0
4.0
5.0
5.0

4,0
4,0
4.0
4.0
4.0

4.0
4)0
2.0
4.0
5.0
mm m

1.0 ——
1.0
1.0
1.0
1.0 0.0

0.0 • ••
0.0 • ••
mmm mmm
mm • ---
...

-•• mmm
mmm 0.0
..• ...
... ...
... ...

••• ...
... •-•
-•• ...
... ...
.— o.O

0.0 -—
— • •••
... — — —
... o.O
— - mmm

... ...
0.0

-•• •••
... ...
... ...

0.0

0.0

0.0

MAR APR MAY JUN JUL AUG SEP

—
-
—
-
•

•—
1,0
3.0
4.0
3.0

3.0
3.0
-•-
4.0
2.5

3.0
2.0
2.0
2,0
— — —

--—
---
0.0
0.0
•— •

— — •
•••
— — —
2,0
1.0
2.0

——
6.0
-•-
6.0
6.0

5.0
4.0
8.0

.0

.0

.0

.0

.0

.0

.0

10.0
12.0
11.0
11.0
13,0

13.0
10.0
12.0
11.0
15.0

15.0
15.0
18.0
15,0
17.0
— •

17.0
16.0
16.0
16.0
16.0

16,0
16.0
13.0
12.0
12.5

14,0
13.0
12,0
13.0
13.0

13,0
16.0
19,0
17.0
20.0

18.0
18.0
18,0
18.0
19,0

19.0
19.0
20.0
21,0
20.0
20,0

21.0
23.0
23.0
23.0
25,0

25,0
24.0
21,0
20.0
20.0

20.0
22.0
23.0
23,0
22,0

20,0
21,0
23.0
23.0
23.0

24.0
24.0
28.0
26,0
26.0

26.0
26.0
26,0
27,0
28,0

mmm

28.0
26.0
26.0
25.0
26.0

26.0
30.0
32.0
30.0
30.0

29.0
29,0
31.0
31.0
31.0

30,0
28.0
28.0
30.0
29.0

29,0
30.0
28.5
30.0
30,0

29.0
28.0
28,0
25.0
27,0
29.0

29.0
24.0
21.0
19.0
25,0

25.0
26.0
25,0
26,0
26,0

, 27,0
26,0
25.0
27.0
26.0

26,0
25.0
2«.0
27.0
27.0

27.0
24,0
24.0
24.0
25.0

25.0
2«.S
22.0
22.0
20,0
18.0

17.0
15.0
19.0
19.0
19.0

20.0
22.0
23.0
24.0
24.0

23.0
22.0
22.0
20,0
17.0

20.0
22.0
20.0
18.0
18.0

18,0
18.0
18.0
19.0
19.0

18,0
12.0
12.0
13.0
13,0
•••

BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
(METHODS OP ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

TIME
DATE

JUNE
10... 1340

NUMBER
OF

SAM
PLING
POINTS

00065

a

INSTAN
TANEOUS

DIS
CHARGE
(CFS)
00061

1740

SEO
MAT.
FALL

OIAM.
X FINER

THAN
,062 MM
S01SB

7

BED
MAT,
FALL

OIAM,
X FINER

THAN
.125 MM
80159

11

BED
MAT,
FALL

OIAM,
X FINER

THAN
,250 MM
BOltO

IS

BEO
MAT.
FALL

OIAM.
X FINER

THAN
.500 MM
80161

23

BEO
MAT,
FALL

OIAM,
X FINER

THAN
1.00 MM
B0162

3<t

BEO
MAT,

BIfcVE
OIAM.

X FINER
THAN

2.00 MM
80169

37

BEO
MAT.
SIEVE
OIAM,

X FINER
THAN

«,00 MM
B0170

mm

BEO
MAT,
SIEVE
OIAM.

X FINER
THAN

8,00 MM
80171

69

METHOD
OP

ANALY
SIS

SVW
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05316770 MINNESOTA RIVER AT NEW ULM, MINN.--Continued

SUSPENDED-SEDIMENT DISCHARGE, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

OCTOBER NOVEMBER DECEMBER

DAY

1
Z
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

Zl
22
23
24
25

26
27
28
29
30
31

MEAN
DISCHARGE

CCFS)

134
137
137
134
131

129
129
125
126
134

132
43S
1010
1060
1010

917
604
710
631
S42

504
456
416
399
368

372
361
332
330
325
320

MEAN
CONCEN.
TRATION
CMG/L)

112
124
116
115
103

65
90

105
122
115

99
179
97
91
164

146
125
114
106
100

92
66
64
64

116

93
65
67
76
63
51

SEDIMENT
DISCHARGE
CTONS/DAY)

41
46
43
42
36

30
31
35
42
42

35
210
265
260
502

361
271
219
161
146

125
106
94
90

122

93
63
60
66
55
44

MEAN
DISCHARGE

CCFS)

315
313
314
312
309

2B4
241
221
220
220

220
230
254
235
232

230
232
231
232
258

274
326
346
344
341

336
333
321
308
314
• •

MEAN
CONCEN*
TRATION
CMG/L)

49
52
61
64
59

49
42
41
40
42

45
43
24
20
26

17
21
35
43
54

82
106
76
50
48

45
45
45
44
40
mm

SEDIMENT
DISCHARGE
(TONS/DAY)

42
44
52
54
49

38
27
24
24
25

27
27
16
13
16

11
13
22
27
38

61
93
71
46
44

41
40
39
37
34
mm

MEAN
DISCHARGE

CCFS)

318
327
315
323
326

334
337
336
335
329

327
326
325
324
324

317
316
311
2*0
225

225
225
223
223
222

227
226
226
226
224
224

MEAN
CONCfcN*
TRATION
CMG/U

40
40
40
43
49

64
60
as
89
105

13B
150
151
151
152

152
153
153
15«
154

152
147
136
126
123

119
117
116
114
113
112

SEDIMENT
DISCHARGE
(TONS/DAY)

34
35
34
38
43

56
73
77
61
93

122
132
133
132
133

130
131
126
108
94

92
69
63
77
74

73
71
71
70
66
66

JANUARY FEBRUARY MARCH

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

MEAN
DI6CHARGE

(CFS)

226
227
227
228
229

230
232
233
233
233

233
234
235
270
295

300
300
294
269
264

279
279
274
269
269

269
274
279
269
269
269

MEAN
CONCEN
TRATION
CMG/L)

112
ill
ill
112
111

109
107
102
97
90

62
79
76
79
62

67
91
92
92
90

66
63
78
73
66

62
56
50
46
42
39

SEDIMENT
DISCHARGE
CTONS/DAY)

66
66
66
69
69

66
67
64
61
57

52
50
49
56
65

70
74
73
72
69

66
63
56
53
49

45
41
38
36
33
30

MEAN
DISCHARGE

(CFS)

279
279
279
279
279

277
277
277
276
276

276
276
276
260
260

261
262
287
291
291

298
307
327
359
394

411
404
445
mm
mm
mm

MEAN
CONCEN.
TRATION
CMG/L)

37
35
34
32
30

29
27
26
25
23

22
21
20
20
20

21
22
22
23
25

26
31
37
48
71

94
102
105
»•

• •

V*

SEDIMENT
DISCHARGE
CTONS/DAY)

26
26
26
24
23

22
20
19
19
17

16
16
15
15
15

16
17
17
IS
20

23
26
33
47
76

104
111
126
mm
••
•*

MEAN
DISCHARGE

CCFS)

434
450
469
492
523

630
1660
1690
1760
1750

1600
1430
1440
1430
1490

1430
1440
1230
967
1000

900
650
750
658
690

656
1130
1140
1090
941
865

MEAN
CONCEN
TRATION
CMG/L)

106
105
107
112
120

127
130
128
115
68

73
68
61
56
58

58
63
69
73
74

74
73
65
59
60

75
104
110
95
83
76

SEDIMENT
DISCHARGE
(TONS/DAY)

124
128
US
149
169

216
563
584
546
416

315
263
237
224
233

224
245
229
191
200

160
166
132
105
112

173
317
339
260
211
162



MINNESOTA RIVER BASIN 

05316770 MINNESOTA RIVER AT NEW ULM, MINN.--Continued

SUSPENDED-SEDIMENT DISCHARGE, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

APRIL MAY JUNE

277

DAY

1
I
S
4
S

*
7
8
9

10

II
II
IS
H
IS

16
IT
18
19
10

11
II
II
!«
IS

16
ir
IS
19
30
si

MEAN
DISCHARGE

(CPS)

651
SIT
SS1
865
S9S

10SO
11BO
1110
1060
1030

1030
10SO
1200
1540
1950

1190
2250
1170
IOSO
1960

1850
1740
1670
1*00
1540

1500
14SO
14SO
1500
1500

••

MEAN
CONCEN.
TRATION
(MC/L)

SO
ss
93

101
111

111
123
US
112
117

1S6
1S1
131
124
170

167
1*3
216
251
252

220
188
162
1«7
141

192
213
294
118
27S
»•

SEDIMENT
DISCHARGE
(TONS/DAY)

1B4
190
209
236
26B

343
392
S4S
321
3IS

3T8
028
42«
516
S9S

9ST
990
12TO
1S90
1330

1100
883
T30
635
586

616
851
1170
1290
1130

••

MEAN
DISCHARGE

(CPS)

14BO
1430
1380
1360
1330

1300
1260
1210
1190
1150

1070
978
98S
1010
1010

1040
1050
IOSO
1120
1170

1210
1200
1200
1200
1270

1340
1340
1320
1290
12BO
1350

MEAN
CONCEN.
TRATION
(MG/L)

194
14B
149
159
143

12*
120
101
S4
87

124
120
104
91
S3

78
SO
95
114
115

12«
ISO
160
162
142

113
128
166
14«
129
154

SEDIMENT
DISCHARGE
(TONS/DAY)

775
571
555
584
514

453
408
330
270
270

358
317
277
248
226

219
227
277
345
363

421
486
518
525
487

409
463
592
519
446
561

MEAN
DISCHARGE

(CPS)

1410
1400
1370
1320
1270

1350
1600
1620
1*30
1720

1760
1750
1790
1740
1620

1510
1410
1300
1230
1160

1130
1000
910
836
794

775
739
712
677
*29
»•

MEAN
CONCEN.
TRATION
(MG/L)

1*4
163
156
146
190

172
1*4
170
180
191

199
181
1S9
1»3
190

184
195
167
159
196

189
16*
147
157
176

153
134
135
138
142
••

SEDIMENT
DISCHARGE
(TONS/DAY)

*24
616
577
520
652

*27
70S
744
792
887

94*
855
913
907
S31

750
742
586
528
614

577
448
361
354
377

320
267
260
252
241
••

JULY AUGUST SEPTEMBER

DAY

1
2
3
4
S

*
7
S
9
10

11
12
13
14
15

1*
17
18
19
20

21
22
13
I«
IS

2*
27
IS
19
30
31

MEAN
DISCHARGE

(CP8)

582
SI1
479
443
412

361
292
270
260
239

230
220
207
194
17*

166
161
156
1S3
152

148
141
1«1
ISO
147

1S2
153
1«1
132
125
121

MEAN
CONCEN.
TRATIDN
(MS/L)

137
123
133
136
120

108
106
118
124
109

87
135
173
135
97

85
82
91
99
123

95
102
100
90

101

113
110
145
121
93
83

SEDIMENT
DISCHARGE
(TONS/DAY)

215
173
172
163
133

105
84
86
87
70

54
80
97
71
46

38
36
38
41
50

38
39
38
36
40

46
45
55
43
31
27

MEAN
DISCHARGE

(CPS)

123
133
139
136
12*

122
123
121
118
131

128
122
138
169
185

183
183
181
159
154

14*
136
128
123
120

115
111
110
106
103
99

MEAN
CONCEN.
TRATION
(MG/L)

83
104
85
6*
*0

62
66
73

123
73

58
44
73
89
S3

63
1«1
97
46
4*

49
74
74
86
7«

71
7*
91
96
76

106

SEDIMENT
DISCHARGE
(TONS/DAY)

28
37
32
24
20

20
22
24
39
2*

20
14
27
41
26

31
70
47
20
19

19
27
2*
29
24

22
23
27
27
22
28

MEAN
DISCHARGE

(CPS)

96
94
93
92
90

92
»l
89
8*
86

86
86
84
83
81

79
76
74
73
71

68
*7
6*
64
63

63
63
53
52
51
••

MEAN
CONCEN.
TRATION
(MG/L)

110
59
73

113
119

108
79
86
94
81

100
71
67
55
80

79
61
71
77
87

69
75
4S
44
39

31
31
26
30
40
mm

SEDIMENT
DISCHARGE
(TONS/DAY)

29
15
18
28
29

27
19
21
22
19

23
16
15
12
17

17
13
14
15
17

13
14
8.0
7.6
6.6

5.3
5.3
4.0
4.2
5,5
mm



278 MINNESOTA RIVER BASIN

05325000 MINNESOTA RIVER AT MANKATO, MINN.

LOCATION.--Lat 44°09'54", long 94°00'45", in NE^NE** sec.13, T.108 N., R.27 W., Blue Earth County, 0.2 mi (0.3 km) 
upstream from gaging station on right bank at bridge on U.S. Highway 169 at Mankato, 1.1 mi (1.8 km) down 
stream from Blue Earth River, and at mile 107.1 (172.3 km) upstream from Mississippi River.

DRAINAGE AREA.--14,900 mi 2 (38,600 km 2 ), approximately.

PERIOD OF RECORD.--Chemical analyses: October 1963 to August 1966. 
Specific conductance: October 1971 to current year. 
Water temperatures: October 1967 to current year. 
Sediment records: October 1967 to current year.

EXTREMES.--Current year:
Specific conductance: Maximum daily observed, 980 micromhos Jan. 14, 22; minimum daily observed, 534 microm 

hos Nov. 24.
Water temperatures: Maximum, 27°C July 8, 9, 14; minimum, freezing point on many days during winter period.
Sediment concentrations: Maximum daily, 938 mg/1 June 7; minimum daily, 26 mg/1 Mar. 1.
Sediment loads: Maximum daily, 24,800 tons (22,500 tonnes) June 7; minimum daily, 32 tons (29 tonnes) 

Sept. 30.

Period of record:
Specific conductance: Maximum daily observed, 1,000 micromhos Nov. 13, 14, Feb. 25, 1973; minimum daily ob 

served, 420 micromhos March 17, 1972.
Water temperatures: Maximum, 30°C Aug. 19, 1972; minimum, freezing point on many days during winter period. 
Sediment concentrations: Maximum daily, 2,850 mg/1 Aug. 7, 1968; minimum daily, 15 mg/1 Jan. 4, 1971. 
Sediment loads: Maximum daily, 247,000 tons (224,100 tonnes) Apr. 9, 1969; minimum daily, 14 tons (13 tonnes) 

Jan. 13, 14, 1968.

REMARKS.--Flow affected by ice during winter period.

SPECIFIC CONDUCTANCE (MKROMHOS/CM AT 25 OEG. C) » WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
(ONCE-DAILY)

DAY OCT NOV DEC JAN FEB MAR APR MAY JUM JUL AUS SEP

1 561 775 686 •« ——
2 542 775 686 ..« «-•
3 583 775 739 ...
4 637 767 749 ... ...
5 676 791 627 —" —-

6 682 809 ... ... 930
7 707 804 720
8 715 813 —— *••> ...
9 715 822 ... ... ...

10 720 832 ... ... ...

11 724 827 .-. .<•> ...
12 724 796 ... ... ...
13 701 783 —— ... 930
1« 763 767 ... 960
15 701 767 ... —• ...

16 694 74* ... ... ...
17 685 779
18 691 758 ... ... ...
19 736 576 ... ... ——
20 755 756 ...

21 775 739 ... ... 901
22 796 678 ... 980 ...
23 783 600 ... ... ...
24 779 534 —— ...
25 796 613 --- ...

26 791 720 ... ... ...
27 787 686 ««• ... 703
28 787 633 ... ... ...
29 775 720 --. 961
30 775 655 .-« ». ...
31 779 ... ... ... ...

688
...
...
...
...

579
579
562
579
605

620
620
620
620
620

649
666
683
720
701

720
807
807
...
832

807
832
859
888
859
807

784
784
740
683
682

650
666
699
699
718

737
737
737
758
779

779
627
880
909
909

909
909
909
909
909

909
941
909
909
680
...

680
852
852
852
852

852
852
827
804
804

777
777
740
729
752

752
752
752
752
777

777
777
604
604
804

833
833
804
804
604
804

777
804
729
729
686

729
606
630
648
686

648
697
697
697
697

721
777
777
748
746

748
748
748
748
652

777
748
748
748
748
...

748
748
748
748
721

721
721
697
697
697

697
697
697
697
697

697
673
673
662
643

643
625
643
662
682

662
662
662
681
681
682

703
682
643
682
703

703
703
643
662
662

662
662
643
643
662

703
726
726
703
.703

710
700
681
6S3
645

648
645
681
681
681
700

710
700
710
710
710

700
710
710
710
731

731
742
731
731
742

742
731
754
754
766

7S4
742
754
766
742

691
749
729
729
729
...



DAY OCT
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05325000 MINNESOTA RIVER AT MANKATO, MINN.--Continued

TEMPERATURE (OE6. C) OF WATER , WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
(ONCE-DAILY)

279

NOV DEC JAN

1
2
1
4
5

6
7
0
9

10

11
12
13
14
IS

16
17
10
19
20

21
22
21
24
25

26
27
28
29
30
31

14.5
15.0
16.0
14.5
13.0

13.0
14.0
15,0
17.0
19.0

19.0
11. 5
11. 0
12.0
14.0

10.0
10.0
10.0
10.5
10.0

10.0
11.0
12.0
13.0
12.0

11.5
10.0
10.0
9.0
7,5
0.0

5.0
5.0
4.0
4.0
2.0

2.0
3.0
2.0
2.0
0.0

0.0
3.0
3.0
4.5
5.0

4.0
2.0
2.5
3.0
4.0

5.0
4.5
4.0
4.0
5.0

3.0
3.0
3.0
2.0
3.0
•••

4.0
0.5
1.0
1.0
1.0

...
2.0

••.
...

...

...
• ••
•••
...

...

...

...

...

...

•••
...
...
...
...

...

...

...

...

...
•••

FEB

1.0 

1.0

2.5
1.0

0.0
i.o

1.0

1.0

MAR

0.0
...
wmm

...

...

1.0
1.0
1.0
1.0
1.0

0.0
1.0
2.0
1.0
1.5

0.0
1.0
0.0
0.0
0.0

0.0
0.0
0,0
...
1.0

0.0
1.0
0,5
0.5
0.5
2.0

APR

1.5
1.0
t.s
2.5
2.5

5.0
5.0
6.5
6,0
7.0

8.0
9.0
8,0
7.0
5.0

6.0
7,0
e.o
8.0
11.0

11. S
9.0
6.5
B.O
9,0

11.0
11.0
13.5
14.5
12.0
...

MAY

13.5
15.5
12.0
12.0
14,5

12.0
12.0
10.0
10,5
10.0

10.5
10.5
10.5
10.0
9.5

11.0
13.0
14,5
12.0
1«,0

16.5
17.0
16.5
15.0
15.0

15.0
17.5
16.5
19.0
18,5
17.0

JUN

17,5
16.0
18,0
20,0
20.0

22.0
19,0
18.0
16.0
16,0

17,0
16.0
17,5
19.5
19.0

17.0
16.0
16,0
19,5
21.0

22.0
21.5
21.0
20,5
20.5

21.0
22,0
22.5
23.0
23.5
...

JUL

23.0
24.0
24.0
23.5
24.0

24.0
25.0
27,0
27,0
26.5

24.5
24.5
26,5
27.0
25.0

25.0
24.5
25.0
25.0
26.5

26.0
25,0
25.5
25.0
25.5

26.0
24,0
24,0
22.0
20.5
20.5

AUG

22.0
23.0
le.o
17.0
19.0

21.5
22.0
22.0
23.0
21.0

21.0
21.0
21.0
22.5
24,0

24,0
22.5
22.0
22.0
23.5

25.0
23.0
20,0
20.5
20.5

21.0
21.0
20.5
20.5
la.o
17.0

SEP

15.0
11.0
14.0
14.5
15.0

16.5
16.5
19.0
20.0
19.0

20.0
16,0
13.5
13.0
14.0

14.5
17,0
17.0
18,5
16,0

15.0
11.0
12.0
15.0
14.0

15.0
16.0
17.0
16.0
10.5
*-.

DATE

JUNE 
11...

BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1973 TO SEPTEMBER
METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET; S, SIEVE;

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

TIME

1UOO 4 12400 0 1 20 63 63 67 95 99

NUMBER
OF

SAM.
PLINC
POINTS

INSTAN.
TANEOU3

DIS.
CHARGE
(CFS)

BED
MAT.
FALL

DIAM.
X FINER

THAN
,062 MM

BED
MAT.
FALL

DIAM.
X FINER

THAN
,125 MM

BED
MAT,
FALL

OIAM,
X FINER

THAN
.250 MM

BED
MAT,
FALL

DIAM.
X FINER

THAN
,500 MM

BED
MAT,
FALL

DIAM.
% FINER

THAN
1,00 MM

BED
MAT,

SIEVE
DIAM,

% FINER
THAN

2,00 MM

BED
MAT.

SIEVE
DIAM.

X FINER
THAN

4.00 MM

BED
MAT.

SIEVE
DIAM,

X FINER
THAN

8,00 MM

METHOD
OF

ANALY
SIS

SUSPENDED SEDIMENT PARTICLE SIZE, WATER YEAR OCTOBER 1973 TO SEPTEMBER
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; c, CHEMICALLY DISPERSED; P, PIPET; s, SIEVE;

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

DATE

MAR,
06...
12...

DATE

MAR.
06...
12. ..

INSTAN.
TANEDUS

TEMPER. DIS.
TIME ATURE CHARGE

(DE6 C) (CFS)

1600 1.0 5560
1100 .5 4660

sus.
SED.
FALL

DIAM.
% FINER

THAN
.062 MM

67
77

SUS
PENDED
SEDI
MENT
(MG/U

402
343

SUS.
SED.
FALL

DIAM.
% FINER

THAN
.125 MM

81
88

SUS
PENDED
SEDI
MENT
DIS

CHARGE
CT/DAY)

6060
4330

SUS.
SED.
FALL

DIAM.
% FINER

THAN
,250 MM

98
100

SUS.
SED.
FALL

DIAM.
% FINER

THAN
,002 MM

25
30

SUS.
SED.
FALL

DIAM.
% FINER

THAN
.500 MM

100
—

SUS, SUS.
SED. SED.
FALL FALL

DIAM. DIAM,
% FINER X FINER

THAN THAN
,004 MM .006 MM

29 32
35 53

METHOD
OF

ANALY
SIS

VPWC
VPWC

SUS,
SED,
FALL

DIAM.
X FINER

THAN
.016 MM

42
65
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SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

OCTOBER NOVEMBER DECEMBER

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

1*
17
18
19
20

21
22
23
24
25

2*
27
28
29
30
31

MEAN
DISCHARGE

(CFS)

2910
3450
3450
3000
2620

2370
2270
2140
1840
1640

15*0
1500
1950
27*0
2900

2780
2530
2310
2150
2000

1850
1740
1620
1520
1470

1410
1370
1320
1220
11*0
1100

MEAN
CONCEN.
TRATION
(MG/L)

60S
495
396
270
230

181
188
207
189
178

198
185
214
235
214

168
139
128
139
146

135
171
178
178
174

168
153
137
114
100
102

SEDIMENT
DISCHARGE
(TONS/DAY)

5090
4610
3690
2190
1*30

11*0
1150
1200
939
768

834
749
1130
1750
1*80

1260
950
798
807
788

674
803
779
731
*91

640
566
488
37*
313
303

MEAN
DISCHARGE

(CFS)

1050
1040
1040
1020
952

908
877
835
725
762

7*0
825
783
748
725

737
856
1630
1850
I960

2*90
4380
5*90
6450
4480

6040
5480
4990
4590
4250

mm

MEAN
CONCEN.
THATION
(MS/U

73
101
76
83
99

79
30
48
64
55

75
56
50
57
63

75
116
186
164
140

418
700
885
640
4*5

296
225
180
158
146
••

SEDIMENT
DISCHARGE
(TONS/DAY)

207
284
213
229
254

19<|
71
108
125
113

154
125
106
115
123

149
268
819
819
741

3040
8280
13600
11100
8140

4830
3330
2430
19*0
1680

mm

MEAN
DISCHARGE

(CFS)

3960
3760
3630
3SOO
3100

2130
1730
1650
1680
16BO

1650
1590
1600
1600
1580

15*0
1530
1480
1390
1320

1280
1250
1200
1150
1100

1060
1010
1000
990
978
963

MEAN
CONCEN
TRATION
(MG/U)

140
139
139
141
144

142
140
139
138
137

136
134
134
133
132

130
129
128
126
125

124
122
120
119
117

116
113
112
110
106
104

SEDIMENT
DISCHARGE
(TONS/DAY)

1500
1410
1360
1330
1210

• 17
454
*19
424
421

406
575
579
575
5*3

548
533
511
473
446

429
412
3«9
369
347

332
308
302
294
2BO
270

JANUARY FEBRUARY MARCH

DAY

1
2
3
4
5

*
7
8
9

10

11
12
13
14
15

1*
17
18
19
20

21
22
13
24
25

26
27
28
29
30
31

MEAN
DISCHARGE

(CFS)

953
954
953
95*
943

929
925
915
905
905

896
885
8*7
901
925

929
919
904
890
886

87*
8*9
851
845
833

• 20
• 13
812
eu
818
819

MEAN
CONCEN.
TRATION
(MG/U

102
99
96
95
93

92
91
89
88
87

84
83
82
80
79

78
78
77
7*
75

74
74
73
72
71

71
70
49
68
66
*4

SEDIMENT
DISCHARGE
(TONS/DAY)

262
255
247
245
237

231
227
220
215
213

203
198
192
195
197

19*
194
188
183
179

175
174
1*8
1*4
160

157
154
151
150
146
142

MEAN
DISCHARGE

(CFS)

810
810
805
• 05
804

792
786
771
7*4
754

744
733
724
71*
717

719
719
737
753
778

838
1550
1750
1800
1850

1800
1780
1760

• •
••
mm

MEAN
CONCEN.
TRATION
(MG/L)

42
42
60
58
56

56
56
5*
56
57

58
57
58
SB
59

59
59
60
60
60

40
40
60
60
40

59
58
45
• •
••
m"

SEDIMENT
DISCHARGE
(TONS/DAY)

136
136
130
126
122

120
119
117
116
11*

117
113
113
112
114

115
115
119
122
126

13*
251
284
292
300

287
279
214
»•
••
mm

MEAN
DISCHARGE

(CFS)

1730
1700
1900
3000
4000

5*50
5800
5700
5500
5200

5000
4*00
4400
4300
4000

3800
3*00
3400
3200
3040

2960
2860
2640
2580
2550

2700
2800
2790
2540
2370
2230

MEAN
CONCEN
TRATION
(MG/U

2*
27
35
53

101

288
256
295
276
322

233
328
375
344
343

305
134
132
123
86

•3
87
89
135
217

103
111
143
118
98
85

SEDIMENT
DISCHARGE
(TONS/DAY)

121
124
180
429
1090

4390
4010
4540
4100
4520

3150
4070
44*0
3990
3700

3130
1300
1210
1060
70*

463
472
434
940
1490

751
839
1080
809
427
512



DAY

1
2
3
4
5

* 
7 
6
9

10

11
12
13
1« 
IS

1* 
17 
16
19
20

21
22
23
24
25

2* 
27 
2S 
29 
10 
31

1
2
3
4
5

*
7
8
9

10

11
12
13
14
15

t*
17
18
19
20

21
22
23
24
25

26
27
28
29
30
II

MINNESOTA RIVER BASIN
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IUIPENDED.IEDIMENT DIICHARGE, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

APRIL MAY

MEAN
DIICHARGE 

(CP8)

5010
5530
5970
6320
6860

7*00
9610
9960 
10000 
11500

12500 
12100 
11500 
10*00 
9660

6*50
7930
7200
6630
6200

59*0 
6010 
5810 
5210 
4*10

4280
3920
3540
3320
3060

281

MEAN
DIICHARGE
(CM)

2240
2310
1800
3400
4660

S990
6670
6560
6130
5650

S470
S750
6440
6970
75«0

7100
7*00
71*0
6630
6160

5750
S470
51*0
4840
4530

4170
4110
4000
3900
3790

••

MEAN
DISCHARGE

CCFS)

2790
2S70
2430
2190
1990

1790
15*0
1380
1240
1130

1020
9*3

10*0
13SO
1190

898
117
791
77*
659

5*0
5*7
57*
595
$21

525
467
4S9
424
393
383

MEAN
CONCEN.
TRATION
(MS/L)

93
146
310
S30
127

I3S
*I5
435
319
273

221
640
460
441
393

379
388
340
30S
271

249
224
200
174
1*3

1*S
171
179
164
163

JULY

MEAN
CONCEN.
TRATXON
(MS/L)

111
171
171
1*S
110

216
210
171
119
128

122
141
131
141
143

1S3
190
14*
1*2
152

154
17*
170
154
147

102
100
96
102
99
10*

IED1HENT
DIICHAR6E
(TONS/DAY)

5*1
923

2670
4670
10400

13500
11300
7700
5260
41*0

32*0
9940
83SO
8«30
8000

7980
79*0
6570
54*0
4*20

3670
3310
2790
2270
1990

1900
1900
1930
1940
1670

..

IEDIHENT
DIICHARGE
CTONI/OAY)

13*0
1190
1140
97*
9*7

1050
885
652
S32
391

33*
3*7
375
S39
459

371
419
312
339
270

233
2*9
2*4
247
207

145
131
121
117
105
110

MEAN
OIICHAR6E

CCFI)

3*00
3440
3330
3110
3090

2940
2110
2710
2770
2920

3410
4140
4930
5650
*150

6160
*040
5720
54*0
5330

5300
S330
51*0
S130
5080

4170
4*20
4720
44*0
4520
4900

MEAN
DIICHAR6E

CCF8)

373
430
527
522
508

478
472
54*
455
447

439
470
556
779
71*

737
655
567
531
504

495
470
549
6*1
936

639
609
508
442
410
364

MEAN
CONCEN.
TRATION
(M8/L)

179
174
1*9
164
155

145
130
114
105
123

150
222
433
354
303

275
217
171
170
174

113
168
168
113
187

111
11*
171
167
363
590

AUGUST

MEAN
CONCEN.
TRATION
(MG/U

101
106
125
9*
99

98
117
120
114
120

116
107
127
142
1*1

176
177
170
1*4
156

146
139
190
232
181

187
22*
218
222
1*1
114

SEDIMENT
DIICHARGE
(TONS/DAY)

1740
1*20
1520
1410
1290

1150
91*
15*
785
970

1410
2460
57*0
5590
5030

4570
3540
2750
2510
2500

2*20
2710
2*20
2530
25*0

2470
2320
2270
2250
4*70
7610

SEDIMENT
DIICHARSE
(TONS/DAY)

102
125
178
135
13*

12*
149
177
140
145

140
13*
191
299
311

350
313
260
235
215

198
17*
262
539
456

424
372
299
2*5
176
112

JUNE

MEAN 
CONCEN. 
TRATION 
(MG/U

387 
278 
300 
4S8 
655

*10 
938 
535 
SIS 
556

519
404
370
312
508

308
315
275 
250 
2*4

3*0 
49* 
420 
315 
2*2

330
285
306
249
209

MEAN
DISCHARGE 

(CFS)

327 
32*
299
283
278

2*9 
276 
283
274
259

2*9
315
310
299
288

293
268
276
259
240

232
211
232
232
206

198
194
191
191
180

SEPTEMBER

MEAN 
CONCEN. 
TRATION 
(MS/L)

102
103
84
90
94

67
80
95
93
121

135
11*
63
79
91

82
97

106
80
82

71
60
64
72
85

96 
103 
113
8*
66

IEOIMENT
DI8CHAR6E
(TONI/DAY)

5230
4150
4840
7820
12100

12500
24600
14400
13900
17300

17500
13200
11500
8930
8030

7190
6740
5350
4480
4420

5790 
8060 
6590 4430 • 

32*0

3610
3020
2940
2230
1740

SEDIMENT
OIICHARSE
(TONS/DAY)

90
91 
68 
*9
71

63
60
73
69
85

96
99
69
64
71

65 
75 
80 
5* 
53

44
34
40
45
47

51
54
58
44
32
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LOCATION.--Lat 44°41'35", long 93°38'30", in NW*SW?< sec.7, T.114 N., R.23 W., Carver County, at gaging station 
1.5 mi (2.4 km) northwest of Jordan, and at mile 39.4 (63.4 km) upstream from Mississippi River.

DRAINAGE AREA.--16,200 sq mi, approximately.

PERIOD OF RECORD.--Chemical analyses: December 1962 to August 1966, water year 1967 (partial-record station), 
November 1967 to July 1969, October 1971 to current year.

REMARKS.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, Minn.

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

SPE- DIS- 
CIFIC SOLVED DIS-

INSTAN. CON. SOLIDS SOLVED COLON 
AIR TANEQUS DUCT- (RES I- SOLIDS SUS- TUR- (PLAT- DI8- CARBON 

TEMPER- TEMPER* 018- ANCE DUE AT (TONS PENDED BIO- INUM- SOLVED DIOXIDE 
ATURE ATURE CHARGE (MICRO- 160 C) PER SOLIDS ITY COBALT OXYGEN (C02) 

DATE (DEC C) (DEC C) (CFS) MHOS) (MG/L) DAY) (MG/L) (JTU) UNITS) CMG/L) (MG/L)
(00020) (00010) (00061) (0009S) (70300) (70302) (70299) (00070) (00060) (00300) (00405)

OCT.
IB...

NDV.
14...

DEC.
13...

JAN.
29...

FEB.
26...

MAR.
27...

APR.
26...

HAY
29...

JUNE
26...

JULY
29...

AUG.
26...

TIME wTD.
AVG,

DATE

OCT.
IB...

NOV.
10...

DEC.
13...

JAN,
29...

APR,
26...

MAY
29...

JUNE
26...

JULY
29...

AUG.
2B...

»*

• •

• »

-1,0

3.0

3.0

26.5

21.0

26.0

21.0

23.0

• •

DIS
SOLVED
GROSS
ALPHA

AS
U-NAT.
(UG/L)

24

21

31

23

16

17

17

12

10

11.5 2400

5.0 1140

.0 2900

.0 960

.0 1840

.0 3450

12.0 5460

18.5 5060

24.5 5240

24.0 916

21.5 724

• •

SUS
PENDED
GROSS
ALPHA

AS
U-NAT.
CUG/L)

5.4

«.4

.6

.9

9.6

2.1

6.2

2.0

3.4

mm

DIS
SOLVED
GROSS
BETA
AS

CS-137
(PC/L)

8.9

9.4

9,4

7,0

8.S

7.6

8.0

9.B

15

756

929

933

1010

700

850

800

600

800

600

666

606

SUS
PENDED
GROSS
BETA
AS

CS-137
(PC/L)

5,6

1.7

3,5

2.6

12

6.3

11

6.1

3.9

530 3290

552 1700

562 4400

663 1720

492 2440

565 5260

570 6430

580 7920

536 7560

432 1070

421 B23

537

DIS
SOLVED
GROSS
BETA

AS SR90
/Y90

(PC/L)

7.3

8.1

7,7

5.8

7.5

6.7

6.9

7.9

12

••

SUS
PENDED
GROSS
BETA

AS SR90
/Y90
(PC/L)

4.7

1.5

3.1

2.4

10

5,3

9.2

4.9

3.2

232

30

9

e

31

99

145

121

232

87

93

99

DIS
SOLVED
RA-226
(RADON

METHOD)
(PC/L)

.10

.12

.06

.06

.10

.09

.09

.09

.IB

40

10

5

3

20

50

40

40

60

20

30

••

DIS
SOLVED

NATURAL
URANIUM

(U)
(UG/L)

7.3

6.1

10

6.3

10

9.9

8.3

4.3

4.7

30

6

20

30

30

20

30

20

30

20

10

• *

TOTAL
FII.T.
RABUE

RESIDUE

(MK/L)

530

670

710

740

630

690

650

470

470

9.9

13.9

14.6

9.3

11.5

13.4

9.9

10.4

7.4

12.5

8.8

11.1

TOTAL
NQNo
ruT-
RABU

RESIDUE

(MG/L)

120

i«

16

*

IbO

140

270

90

81

3.0

2.4

«.«

13

9.4

5.3

1.0

2.0

••

.6

1.9

4.4



MINNESOTA RIVER BASIN 283 

05330000 MINNESOTA RIVER NEAR JORDAN, MINN.--Continued

WATER QUALITY DATA, HATER YEAR OCTOBER 1973 TO SEPTEMBER 197U

DATE

OCT.
IB...

NOV.
14...

DEC.
H...

JAN.
29...

FEB.
26...

MAR.
27...

APR.
26...

MAY
29...

JUNE
26...

JULY
29...

AUG.
26...

TIME »TD.
AVG.

PH

(UNITS)
(00400)

e.2
e.4
B.I

T.7

7.7

6.0

6.7

6. a

6.2

8.8

6.3

8.2

DIS
SOLVED
CAL
CIUM
(CA)

(M6/L)
(00915)

93

100

130

120

69

100

110

110

100

59

57

97

DIS- 
SOLVED
MAG-
NE-
SIUM
(MS)

(MG/L)
(00925)

3U

46

42

48

33

36

42

42

39

39

35

40

DIS
SOLVED
SODIUM
(NA)

(M6/L)
(00930)

17

31

20

32

23

19

16

16

16

26

30

23

DIS 
SOLVED
PO
TAS
SIUM
(K)

(MG/L)
(00935)

4.5

5.2
3.7

5.0

5.4

4.3

4.0

3.5

3. a

4.7

4.9

4.4

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

244

306

314

335

241

273

252

2S4

250

19U

189

259

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

21

28

32

32

25

23

23

22

23

32

31

27

DIS
SOLVED

SULFATE
(S04)
(MG/L)

(00945)

110

160

120

160

110

130

170

160

140

120

120

136

DIS
SOLVED
FLUO-
H1DE
(F)

(MG/L)
(00950)

--

.3

.5

.3

,4

.7

.4

.4

.4

.3

.3

.a

DIS 
SOLVED

AMMONIA
NITHO-
GEN
(N)

(MG/L)
(0060H)

.06

.10

.11

.49

.55

.25

.05

.04

.05

.02

.06

.16

AMMONIA
NITRO
GEN
(N)

(MG/L)
(00610)

.10

.10

.11

.55

.60

.47

.14

.10

.05

.06

.07

.21

DATE

OCT.
IB...

DIS
SOLVED
ALUM.
INUM
(At)

(U6/L)
(0110*)

10

SUS
PENDED
ALUM
INUM
(AL)
(ue/D

(01107)

2100

TOTAL
ALUM*
INUM
(AL)

(UG/L)
(01105)

2100

TOTAL
ARSENIC

(AS)
(UG/L)

(01002)

0

TOTAL
BARIUM
(BA)

(UG/L)
(01007)

0

TOTAL
BERYL
LIUM
(BE)

(UG/L)
(01012)

0

DIS
SOLVED
BORON

(B)
(UG/L)

(01020)

130

SUS
PENDED
BORON

(B)
(UG/L)

(01021)

170

TOTAL
BORON

(B)
(UG/L)

(01022)

300

TOTAL
CAD
MIUM
(CD)

(UG/L)
(01027)

<10

TOTAL
CHRO
MIUM
(CR)

(UG/L)
(01034)

0

TOTAL
COBALT
(CO)

(UG/L)
(01037)

50

DATE

OCT.
IB...

DIS-
SOLVED
COPPER
(CU)

(UG/L)
(01040)

7

SUS
PENDED
COPPER
(CU)

(UG/L)
(01041)

3

TOTAL
COPPER
(CU)

(U6/L)
(01042)

<10

CYANIDE
(CN)

(MG/L)
(00720)

.02

TOTAL
FLUO-
RIDE
(F)

(MG/L)
(00951)

.5

DIS
SOLVED
IRON
(FE)

(UG/L)
(01046)

40

TOTAL
IRON
(FE)

(UG/L)
(01045)

3500

TOTAL
LEAD
(PB)

(UG/L)
(01051)

<50

TOTAL
LITHIUM

(LI)
(UG/L)

(01132)

20

DIS
SOLVED
MAN

GANESE
(MN)

(UG/L)
(01056)

6

SUS
PENDED
MAN

GANESE
(MN)

(UG/L)
(01054)

370

TOTAL
MAN

GANESE
(MN)

(UG/L)
(01055)

380

DATE

OCT.
16...

TOTAL
MERCURY

(H6)
(U6/L)

(71»00)

.0

TOTAL
MOLYB
DENUM
(MO)

(U6/L)
(010*2)

5

TOTAL
NICKEL
(NI)

(U6/L)
(01067)

so

OIL
AND

GREASE
(MG/L)

(00550)

7

TOTAL
SELE
NIUM
(SE)

(UG/L)
(01147)

5

TOTAL
SILVER
(AG)

(UG/L)
(01077)

<10

DIS
SOLVED
STRON
TIUM
(SR)

(UG/L)
(01080)

310

SUS
PENDED
STRON
TIUM
(SR)

(UG/L)
(01081)

0

TOTAL
STRON
TIUM
(SR)

(UG/L)
(01082)

300

TOTAL
VANA
DIUM
(V)

(UU/L)
(01087)

3.7

DIS
SOLVED
ZINC
UN)

(UG/L)
(01090)

20
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WATER QUALITY DATA, WATER YEAH OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
le. ,,

NOV.
u...

DEC.
13, ,.

JAN.
29.,.

PfcB,
26...

MAR.
27...

APR,
26...

MAY
29...

JUNE
26...

JULY
29...

AUG.
28.,,

TIME *TD.
AVG.

DATE

OCT.
18...

NOV.
10...

DEC.
13...

JAN.
29...

FEB.
26...

MAR.
27...

APR,
26...

MAY
29...

JUNE
26...

JULY
29...

AUG.
28...

TIME WTD,
AVG.

DIS
SOLVED
NITRITE

CM)
(MG/L)

(00613)

.05

.01

.02

.ou

,05

.01

.02

.02

.02

.01

.00

.02

DIS
SOLVED
SOLIDS
CTONS
PER

AC-FT)
(70303)

.72

.75

.76

.90

.67

.77

.78

.79

.73

.59

.57

.73

DIS
SOLVED

NITRATE
(N)

(MC/L)
(00616)

7.0

2.7

11

3.9

5.1

6.0

6.U

6.7

.21

,38

.01

<t.5

PER
CENT

SATUR
ATION

(00301)

91

112

10U

65

80

9U

94

114

90

151

101

100

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

..

2.7

11

a,o

5.4

6.0

6.6

6.9

7.7

• «o

.03

5.1

HARD
NESS
(CA,MG)
(MG/L)

(00900)

370

440

500

500

360

410

450

450

410

310

290

406

TOTAL
NITRO-
KEN
(N)

(MG/L)
(00600)

• m

4.5

12

5.2

7.1

7.5

6.4

a. 9
..

3.2

1.9

6.5

NON-
CAR.

BONATE
HARD
NESS
(MG/L)

(00902)

130

130

160

160

120

130

200

190

>.

110

97

145

DIS- 
SOL-
VED-
PMOS-

PMORUS
(P)

(M(i/L)
(00666)

.19

.09

.12

.16

.32

.15

.06

.10

.09

.03

.04

.12

SODIUM
AD

SORP
TION

RATIO

(00931)

."

.6

,4

.6

.5

• «

,4

,4

,3

.7

.8

.5

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

mm

mm

m m

..

.32

.18

mm

mm

mm

mm

m m

PERCENT
SODIUM

(009J2)

9

13

8

12

12

9

e

e

8

16

18

11

BIO 
CHEM
ICAL

OXYGEN
DEMAND
5 DAY
(MG/L)

(00310)

2.8

5.4

<1.0

1.4

1.2

2.5

«.7

3.2

3.0

>8.6

8.2

OIS
SOLVED

AMMONIA
(NH4)
(MG/L)

(71846)

.06

.13

.14

.63

.71

.32

.06

.05

.06

.03

.08

.21

PHENOLS

(UG/L)
(32730)

1

2

0

0

3

1

3

0

0

12

1

2

DIS
SOLVED

NITRATE
(N03)
(MG/L)

(7l8bl)

31

12

49

17

22

27

28

30

.90

1.7

.04

20

FECAL
COLI-
FORM
(CUL.
PtH

100 ML)
(31616)

300

130

60

27

30

190

120

190

150

290

90

DIS
SOLVED

NITRITE
(N02)
(MG/L)

(71856)

.16

.03

.07

.13

.16

.03

.07

.07

.07

.03

.00

.08

STREP
TOCOCCI
(COL
ONIES
PER

100 ML)
(31679)

--

--

— •

— —

--

--

• •

--

• —

25

40

TOTAL
NITRO
GEN
(N03)
(MG/L)

(71867)

H •

20

54

23

31

33

37

39

mm

14

8.5

29
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TEMPERATURE (DEC, C) OF WATER , NATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

1
2
3
4
5

6
7
e
9

10

11
12
13
14
15

It 
17 
16
19
20

21
22
23
24
25

26
27
20
29
30
31

OCTOBER

MAX MIN MEAN MAX

3.0 
2.5
1.5

mmm 

mmm 

• »» 

mmm

2.5 
3.5
4.0 
3.5
4.0

4.0 
3.5 
3.5 
3.5
3.5

3.5 
3,5
4.0 
3.0 
2.5

NOVEMBER

MIN

*..

••*

3.0 
1.5
mmm

mmm

2.5 
2.5 
3.5 
3.5 
3.5

3.5 
3.5 
3.5 
3,5 
3.5

3.5 
1.0 
3.0 
2.5
1.5

MEAN

3.0 
2.5

2.5
3.0 
3.5 
3.5 
3.5

3.5
3.5 
3.5 
3,5 
3.5

3.5 
3.5 
3.5
3.0 
2.0

DECEMBER

IAX MIN

1.5 1,5
1.5 1.5
2.0 1.0
1.0 0.5
5,5

3.5
1.0 O.b
2.0 1.5
2.0

0.0
2.0
£.0 1.5
1.5 1.0

.5 1.0

.5 0.0

.5

.5

.0

.5

.0

.0

.0

.0

.0

.0

.0

.0
,5

2.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

MEAN

1.5
1.5
1.5
1.0
mmm

mmm

1.0
1.5
mmm

mmm

mmm

2.0
1.5

1.0
1.0
1,5
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.5
2.0

MAX

2,5
3.0

0,0
0.0
.5
.5
.5

,5
,5

2.0
2.0
0.5

1.0
1.0
0.0
0.0
0.5

0.5
1.0
1.0

mmm

1.0
1.0
1.0

JANUARY

MIN

2.5

mmm

mmm

2.5
0.5
1.5
1.5

1.5
1.5
1.5
2.0
...

0.5
...
...
• ••
0.0

0.5
0.5
1.0

1.0
1.0
1.0

MEAN

2.5

:::
!!!
0,0
.0
,5
,5

.5
,5
,5

2.0
...

0,5
...
mmm
...
0.0

0.5
1.0
1.0

mmm

1.0
1.0
1.0

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DtG. C) , WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

1
2
3
4
s
6
7
a
9

10

11
12
13
14
15

16
17
ie
19
20

21
22
23
24
25

27
26
29
30
31

OCTOBER

MAX MIN MEAN

NOVEMBER
MEAN

748
743
736
739
730

716 
711 
70<t 
700 
894

684 
686 
88U 
692 
664

812
807
601
750
699

732
747
809
828
643

671
722
719
726
714

707
700
697

864
867
869
859
813

779
790
751
694
686

700
689
787
610
827

743
731
729
732
724

713
705
701

674
878
875
878
837

794
799
782
719
692

714
735
797
820
834

MAX

670 
860 
896 
tt^j 
893

875

1010

1020 
10UO 
1050 
1090 
1090

1090
1060
1000
1020
1020

1010
980
979
981
979

969
978
965
946
915
919

DECEMBER

MIN MEAN

843
669
793
o s j ') ^ J» 
678 869

660
874
679

8J6 
827

974

925
923
1010
1050
1060

1070
966
963
998
1010

982 
950 
9b5 
976 
959

965 
961 
9«5> 
915 
908 
903

842

453

964 
1000 
1020 
1070 
10VO

1060
1030
993
1000
1010

996
966
969
979
969

9b7 
971 
952 
931 
912 
910

MAX

935
9S>8 
909

960
960

936
931

916

JANUARY 

MIN MEAN

906 917
691 917
697 903 
t>2± 6bl 
622

967
960
936

914
913
916

898
884
826

971
949

922
916

900

672
... 1000 ••- 
1030 1010 1020
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TEMPERATURE (DEC. C) OF MATER , WATER YEAR OCTOBER 1973 TO SEPTEMBER 1970

DAV

1
2
3
4
5

6
7
e
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

MAX

0.0
0.0
0.5
1.0
1.0

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.0
1.0
1.0
1.0

1.0
1.5
1.5

FEBRUARY

MIN MEAN

0.0 0.0
0.0 0.0
0.0 0.5
0.5 0.5
0.5 1.0

0.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.0
1.0
1.0
1.0

1.0
1.5
1.5

.0

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.0

.0

.0

.0

.0

.5

.5

MAX

1.5
2.0
2.0
2.0
2.0

2.5
2.0
2.0
2.0
2.0

1.5
2.0
2.5
2.5
2.5

3.0
2.5
3.0
3.0
3.0

3.0
2.5
2.0
2.0
1.5

1.5
1.5
0.0
0.5
1.5
1.5

MARCH

MIN

1.5
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

1.5
1.5

2.0
2.0

2.5
2.5
2.5
2.5
2.5

2.5
2.0
1.5
1.5
1.5

1.0
0.0
0.0
O.ft
0.5
I.ft

MEAN

1.5
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

1.5
2.0
mmm

2.5
2.5

2.5
2.5
2.5
2.5
2.5

2.5
2.5
1.5
1.5
1.5

1.5
0.0
0.0
0.0
t.o
1.0

MAX

2.0
3.5
«.5
o.o
5.0

5.5
6.5
6.5
7.5
6.5

9.5
9.5
9.5
9.0
8.5

9.0
10.0
11.0
12.5

*••

mmm

APRIL

MIN

1.5
2.5
3.0
2.5
3.0

4.0
5.0
5.5
6.0
7.5

6.5
9.0
9.0
8.5
8.0

6.0
6.5

10.0
11.0

MEAN

1.5
3.0
4.0
3.0
«.o

a. 5
5.5
6.0
6.5
6.0

9.0
9.5
9.0
6.5
6.0

6.5
9.5

10.5
11.5

MAY 

MAX MIN MEAN

SPECIFIC CONDUCTANCE fMICRQMHOS/CM AT 25 DEC. C) > WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

FEBRUARY
DAY

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

MAX 

1010

1060
1060
1050
1050
1030

1030
1020
1020
1030
1030

1040
1050
1030
1030
1030

1030
1040
1040
1020
996

646
702
754

976
926

1060

1030
1040
1030
1030
1020

1010
1010
1010
1020
1010

1010
1030
1010
1020
1020

1020
1020
1010
990
654

724
716
740

MEAN 

995

1050
1050
1040
1040
1020

1020
1010
1010
1030
1020

1030
1040
1020
1030
1030

1020
1030
1020
1000
924

774
726
747

MAX

758 
764 
79ft 
778 
632

608
602
604
604
616

636
670
690

820
830

964
896
930
950
944

950 
940 
644 
84? 
848 
860

MARCH

74? 
756 
780 
630 
600

576
562
556
560
604

608
640

626

614

832 
668 
696 
934 
93?

932
812
616
626
624
646

MEAN

746 
76«5 
785 
702 
619

591
592
582
593
610

620
661

476
819

84U 
87« 
9Q9
9flO 
93fl

943
664
636
833
831
654

MAX

856
610
792
774
748

668
620
596
626
658

660
666
698
700
726

744
770
798
830

APRIL

MIN 

BIO
766
774
746
690

626
576
576
594
630

656
674
666
690
702

726
746
772
600

MEAN

631
796
784
762
719

664
594
565
613
644

667
663
692
696
712

736
756
766
615

MAX

MAY 

MIN MEAN
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TEMPERATURE CDEG, C) OF hATER , MATER YEAR OCTOBER 1973 TO SEPTfcMBEK 1974

DAY

I 
I
3
4
5

6
7
a
9

10

11 
II
13
14
15

16
17
ia
19
20

21
22
23
24
25

26
27
26
29
30
31

MAX

JUNE

MIN MEAN MAX

JULY

MIN MEAN

AUGUST 

MIN MEAN

SEPTEMBER

26.0 
24.5

25.0 
24.5 
25.0

24.5 
24.5 
25.0

25.0 
24,0 
23.0 
21.5 
20.5 
19.5

23.0 
23.5

24.0 
23.5 
22.5

23.0 
22.0 
22.5

23.5
23.0 
21.0 
20.5 
19.0 
17.5

24.5 
24.0

24.5 
24.0 
24.0

24.0 
23.0 
23.5

24.0 
23.5 
22.0 
21.0 
19.5 
16.5

MAX MEAN

18.5
17.5
18.0
18.0
18.5

17.5
ie.5
19.5
19.0
18.5

19.0
18.5
16.0
16.5
17.0

18.0
19.0
19.5
19.5
18.5

16.0
16.0
16.0
17.0
17.5

ie. s
18.5
17.5
16.0
1«.5

16.5
16.0
15.0
15.5
16.0

16.5
16.0
17.0
17.5
17.0

16.0
16.5
15.0
14.0
15.0

14.5
17.0
17.0
ie.o
17.0

16.0
14.0
13.5
15,0
15,5

16.0
17.5
16.0
14.5
13.0

17.5
17.0
16.5
17.0
17.5

16.5
17.0
ie.o
ie.o
17.5

18.5
17.5
15.5
15.5
16.0

16.5
ie.o
18.0
18.5
17.5

16.5
15.0
15.0
16.0
16.5

17.5
18.0
16.5
15.0
i«.0

SPECIFIC CONDUCTANCE CMICRDMH05/CM AT 25 DEG. C) i MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

1
2
3
4
9

k 
7
a
9

10

11
12
13
14
19

16
17
ia
19
20

21
22 
2)
24 
2§

26
27
28
29
30
31

MAX

JUNE 

MIN MEAN MAX

JULY

MIN MEAN MAX

AUGUST 

MIN MEAN

666

666
656

6B2 
690 
672

640
640
598
584
588
594

660
652

650
626

666
652
630

618
600
574
556
560
520

669
659

659
638

672
671
652

629
620
584
573
575
571

MAX 

614

612

610
620
628
624
646

726
736
744
720

738
746
726
734

814

820
746
774

SEPTEMBER

MIN MEAN

526
576

582

590
600
606
588
582

576
708
606
718
678

668
730
728
708
698

690

744

740
732
732
776

556

322

603
610
618
609
617

717
725
731
702

735
738
712
708

782

424

765
739
744
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Ph (UNITS) , HATER YEAR GCTOtSEK 1975 TO SEPTEMBER 1974

JANUARY

DAY MAX MEAN

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

...

...
8.4
».3
8.3

6,3
6.6
6.6
6.7
6.7

6.5
6.6
6.4
8.3
8.1

7.6
6.1
7.7
6.1
7.4

7.4
7.7
6.0
...
...

...

...
mmm

7,9
7,6
6.7

...
7.9
8,0
7.9
7.9

6.2
8,2
8.2
8.3
6.2

8.2
6.4
8,2
6.0
7.5

6.3
7.1
7.0
7.5
7.0

7.0
7.1
7.7

...

..»

...
mmm

7.4
7.4
8.0

...

...
6.2
8.1
6.2

6.3
6.4
6.4
6.5
6.4

6.4
6.6
6.3
6.2
7,8

7,0
7.7
7.2
7,9
7,2

7.2
7,4
7.9
...
...

...

...

...
7.7
7.6
6.5

0*Y

1
2
3
U
5

6
7
8
9

10

11
12
13 
U
15

16
17
la
19
20

21
22
23
24
25

26
27
26
29
30
31

JUNE

MIN MEAN

MAX

8.8
8.7
8.9
9,1
9.1

8,6
8.6
a.«
8.4
8.0

8,1
7,6
8.1
8.5
8.2

T.9
8,2
7,4
7,9
7.8

7,2
6,4
8.6
8.7
e.e

8.3
8.2
8,2

FEBRUARY

MIN

8.6
8.1
8.3
8.9
8.7

7.5
a.o
7.9
a.o
7.5

6,6
6,7
7.2
8.1
7.7

7.0
7.4
6.7
7.0
7.2

7.1
8.0
8,2
8,1
8.1

7,e
7.7
7.7

MEAN

8.7
8,u
8.7
9.0
8.8

8.1
8.3
8.1
8.2
7.7

7.4
7.2
7.6
8.2
8.0

7.5
7.9
7.1
7.4
7.5

7,1
8.2
8.4
e.u
8.4

8.1
8.0
8.0

MARCH

MEAN

MAX

JULY

MEAN

6.6
8.0
7.6
6.0
8.0

8.0
6.2
6.6
8.0
8.2

8.2
8.3
8.5
8.7
6.6

6.6
6.9
e.e
9.0
6,6

e.e
6.9
9.1
9.1
8.7

6.5
...
7.6
7.9
7.2
7.7

7.9
7.5
7.3
7.1
7.2

6.9
7.6
7.6
7.6
7.6

7,7
7.6
...
8.3
8.4

6.6
8.6
6.5
8.0
6.3

6.3
8.5
8.7
8.7
7.8

7.9
7.3
7.3
7.1
7.0
7.2

6.2
7.8
7.4
7.7
7.6

7.5
8,1
6.2
7.8
7.9

6.0
7.9
...
8.5
8.4

8.7
8,8
8,6
6.5
6.4

8.5
8.7
8.9
6.9
6.3

8.2
...
7.5
7.4
7.1
7.5

AUGUST

MEAN

8,2
8.2

8.2
8.3

7.6
8.1
8.0

6.1
8.1
6.4
8,6
8.6
6.7

8,0
7.6

7.1
8.1
7.6

7.7
7.6
7.6

7.8
7.9
6.0
8.2
6.5
8.5

6.1
6.0

7,9
8,2

.1.

7.6
7,9
7.9

7.9
8.0
6.2
8.4
8,5
8.5

MAX

7.6
7, a
6.1
e.t
7.7

7.5
7.7
8,0
7.7
6.1

6.2
6.0
6.0
8.1
7.9

7,9
7.9
6.0
6.0

APRIL

MlN

7,1
7,0
7.4

7.6
7.1

7.2
7.4
7,5
7,5
7.6

7,9
7.8
7.7
7.8
7.6

7.7
7.7
7.6
7.8

MEAN

7.3
7.2
7.9
7.9
7.4

7.4
7.6
7.6
7.6
7.9

6.0
7.9
7.6
7.9
7.6

7.6
7.6
7.9
e.o

MAX

6.6 
8.7 
6.7 
6.7 
6.6

8.5 
6.6 
6.5 
6.3 
7,9

8.3
8.4 
8.6 
6.5 
8.4

8.4
8.4
8.5
8.4
8.5

6.6 
6,6
6.S 
8.5 
6.5

8.5 
8,5
6.6
6.7 
8,7

SEPTEMBER

MIN

8.5
8,5 
6,6 
6,5 
6,4

6,4 
7,7 
7,6
6,4

MEAN

6,6 
8,6 
8,6 
6,6 
8.5

8.4 
8,3 
8,3 
7.9

7,5
8.2
8.3 
8.3 
8.3

8.2
8.3
8.2
8.3 
7,8

8.3 
6,0 
6,3 
8,4 
8,3

8.3 
8.3 
8.5
8.5 
6.6

7,9
8.3
8.4 
8.4 
8.4

6,3 
8.4 
6.3 
8.3 
8.3

6.5 
8.5
8.4 
8.4 
6.4

8.4 
6.4 
8,5 
6.6 
8.6
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DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER , MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

FEBRUARY 

MAX MIN MEANDAY

1
2
3
4
5

6
7
8
9

10

11
12
13
H
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
10
31

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

MAX

...
• ••

12.7
13.0
13.1

13.9
14. a
...
14.9
12.7

14.1
14.6
14.3
14.6
14.0

14.3
14.7
• ••
• ••
...

14.9
13.5
13.1
12.6
12.0

...
13.6
13.6
13.5
14.1
U.3

MAX

13.0
13.7
13.5
13.9
13.5

12.5
12,3
12. a
12.1
12.6

12.4
11.6
11.5
11.9
12.2

12.2
11.9
12.0
11.9
...

...

...

...

...

...

...

...

...

...

...

...

DECEMBER

MIN

...

...
12.5
12.5
12.4

12.9
13.7
13.9
14.4
12.3

12.5
12.2
13.5
13.1
13.2

13.3
13.5
13.6
14.1
14.3

13.2
12.9
12.6
11.6
10.5

...
12.6
12.5
12.6
12.6
13.0

APRIL

MIN

12.5
12.5
12.9
12.9
12.2

11.9
11.6
11.7
11.6
11.9

11.5
11.0
10.9
11.1
11.4

11.6
11.7
11.7
11.6
...

...

...

...

...

...

...

...

...

...

...

...

MEAN

...

...
12.6
12.7
12.6

13.5
14.0
...
14,7
5.7

13.5
13.2
13.6
13.6
13.6

13.6
14.1
• ••
...
...

13.9
13.2
12.6
12.1
11.1

...
13.2
U.I
13.0
13.4
13.7

MEAN

12.7
13.1
13.3
13.4
12.6

12.1
12.1
12,1
12.0
12. £

11.6
11.3
11.1
11.5
11.7

12.0
11.6
11.9
11.9
...

...

...

...

...

...

...

...

...

...

...

...

MAX

14.1
14.1
12.1
11.6
11.7

11.3
11.0
11.6
11.6
11.4

11.1
10.6
10.2
10.1
10.5

10.0
10.0
9.9
9.7
9.4

9.6
9.6

10,1

11.0
11.4
12.1

JANUARY

MIN

13.2
11.1
to, a
10,6
10.0

10.1
9.6
9.9
9.5
9.5

9.3
6.7
6.2
8.4
6.6

7.9
6.0
7.6
6.9
6.7

7.0
7.2
8.0

10.1
9.4

10,3

MEAN

13.7
12.6
11.5
11.2
10.7

10.7
10.3
10.7
10.7
10.3

10.2
9.9
9.4
9.4
9.6

9.2
9.2
6,6
6.4
6.2

6. U
6.8
9.3

10.6
10.6
11.1

MAX

11.1
10.2

9,1
9.4

6,9 
11.7

11.0
10.6
11.7
14. a 
13.2

AUGUST

8,3 
7.1

5.6 
6.2

7.a
6.9
8.4

7.1 
7.0 
6.9 
6.2 
9.9 
9,1

MEAN

10.1 
8.1

7.3 
7,7

8.2 
6.9
9.6

9.0
6.6
9.4
11.0
11.7

11.7
11.7
12.6
12.8
12.7

12.2
12.5
11. a
11.8
11.3

11.3
10.6
11. *
11.1
11.3

10.8
11.0
11.0
10.9
11.0

11.3
10.3
11.0
11.3
12.1

12.9
12.9
12.0

10.7
10.4
10.3
11.2
10.7

10,3
10.1
9.6
9.6
6.9

6.4
9.5
9.3
8.9
9.6

6.8
8.9
9.2
9.4
9.1

9.1
6.9
9.1
9.6

10.2

11.5
11.3
11.1

11.3
11.2
11.4
11.9
11.6

11.4
11.2
10.6
10.6
10.5

10.2
10.0
10.2
10.4
10. a
9.9

10.1
10.2
10.2
10. U

10.3
9.6

10.1
10, u
11.4

12.1
11.6
11.6

SEPTEMBER

MAX

14.2
...
...
...

14.9

13.9
14.5
14.6
13.7
11.6

10, U
9.4

11.2
11.0
11.0

10.5
6.9

11.1
10.9
10.7

11.4
11.4
11.3
10.4
9.9

9.6
9.7

10.0
10.3
10.5

MIN

10.0
10.1
10.9
10.7
11.6

12.4
11. b
12.2
11.0
9,0

7.8
7.7
7.9
9.3
9.2

8.5
6.2
8.3

10.4
10.0

10.2
10.6
10.3
9.4
9.1

9,5
9.3
9.6
9.9

10.2

MEAN

12.1
...
...
»•.

13.2

13.1
13.1
13.6
11.9
10. 3

9.2
6.6
9.6

10.2
10.0

9.3
6.4
9.7

10.6
10.3

10.6
11.0
10.8
9.9
9,b

9.6
9.5
9.8

10.1
10.3

MAX

12.1
12.0
12.0
12.«
12.9

13.1
11.9
11.7
11.6
12.2

12.0
12. 6
13.0
13.3
12.3

12. 4
12.6
13.0
13.7
13.7

14.0
14.2
14.7
...

U.4

13.9
13.6
13.4
13.3
12. e
13.0

MARCH

MIN

11.0
10.3
10.6
11.4
11.7

10.6
11.0
11.3
11.4
11.7

11.9
12.1
• ..

12.2
11.7

11. e
12.2
12.5
12.6
13.4

13. U
13.6
13.7
14.1
13,5

13.3
12.6
12.7
12.3
12.2
12.2

MfcAN

11.5
11.0
11.2
11.9
12.2

11. 5
11.4
11.5
11.6
11.9

11.9
12.5
...

12.6
12.0

12.1
12.5
12.7
13.3
13.5

13.6
13.9
14.0
...

13.9

13.7
13.3
13.0
12.6
12.5
12.6



290 MINNESOTA RIVER BASIN 

05330920 MINNESOTA RIVER AT FT. SNELLING STATE

LOCATION.--Lat 44°52 1 13", long 93°11'32", in NE*SE?t sec.32, T.28 N., 
(5 km) upstream from mouth.

PARK, ST. PAUL, MINN.

R.23 W., Hennepin County, on left bank 3 mi

DRAINAGE AREA.--1,580 miles.

WATER QUALITY DATA, "ATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
23..

DATE

OCT.
23...

NOV.
14...

DEC.
13...

JAN,
23...

FEB.
13...

MAR.
20...

APR.
10...

MAY
22...

JUNE
19...

JULY
10...

AUG.
07...

SEP.
12...

TIME WTO.
AVG.

DIS
SOLVED
ALUM.
INUM
(AL)

(UG/L)
(01106)

10

TEMPER-
ATUHE

(DEC! C)
(00010)

12.0

5.0
t.o
.0

1.0

2.0

7.0

19.0

21.0

29.0

25.0

20.0

mm

SUS
PENDED
ALUM.
INUM
(AL)

CUG/L)
(01107)

690

INSTAN. 
TANEOUS

DIS
CHARGE
CCFS)

(00061)

2310

1200

3040

525

1000

4200

7900

7000

9500

2000

870

370

™*

TOTAL
ALUM-
INUM
(AL)

(UG/L)
(01105)

700

SPE 
CIFIC 
CON 
DUCT
ANCE
(MICRO-
MHOS)
(00095)

784

694

912

1010

950

690

630

725

750

750

650

eoo

795

TOTAL
ARSENIC

(AS)
(UG/L)

(01002)

4

DIS 
SOLVED 
SOLIDS 
(RESI-
DUE AT
ISO C)
(MG/L)

(70300)

522

529

496

643

646

457

416

534

527

502

427

460

513

TOTAL
BARIUM
(BA)

(UG/L)
(01007)

0

DIS 
SOLVED 
SOLIDS
(TONS
PER
DAY)

(70302)

3360

1710

4070

911

1740

5180

6670

10100

13500

2710

1000

460

• •

TOTAL
BERYL
LIUM
(BE)

CUG/L)
(01012)

0

SUS
PENDED
SOLIDS
(MG/L)

(70299)

132

25

9

7

9

eo
391

76

235

64

42

54

94

DIS
SOLVED
BORON

(8)
(UG/L)

(01020)

90

TUR
BID
ITY

(JTU)
(00070)

30

20

5

3

4

40

100

20

50

20

30

30

••

SUS
PENDED
BORON

(B)
CUG/L)

(01021)

120

COLOR 
(PLAT
INUM-
COBALT
UNITS)
(00080)

30

6

20

20

30

30

40

e
40

10

a
20

mm

TOTAL
BORON

(B)
(UG/L)

(01022)

210

DIS
SOLVED
OXYGEN
(M8/L)

(OOiOO)

9.tt

is. a
14.2

8.1

7.6

13.0

10.8

8.8

6.9

5.6

3.8

5.6

9.0

TOTAL
CAD*
MIUM
(CD)

(UG/L)
(01027)

«10

CARBON
DIOXIDE
CC02)
(MG/L)

(00005)

3.2

2.3

tt.7

4.1

3.3

3.4

2.0

3.1

9.2

9.5

16

11

6.0

TOTAL
CHRO
MIUM
(CR)

(UG/L)
(01034)

0

TOTAL
COBALT
(CO)

(UG/L)
(01037)

, «25



MINNESOTA RIVER BASIN 291 

05330920 MINNESOTA RIVER AT FT. SNELLING STATE PARK, ST. PAUL, MINN.--Continued 

PERIOD OF RECORD.--Chemical analyses: October 1972 to current year.

REMARKS.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, Minn. Water dis 
charge computed by adding S% to the Minnesota River near Jordan discharge and adjusting for a 1-day lag.

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
23...

DATE

OCT.
23...

NOV.
14...

DEC.
13...

JAN.
23...

FEB.
13...

MAR.
20...

APR.
10...

MAY
22...

JUNE
19...

JULY
10...

AUG.
07...

SEP.
12...

TIME HTD.
AVG.

DIS
SOLVED
COPPER
(CU)

(UG/L)
(01040)

7

PH

(UNITS)
(00400)

6.2

6.4

6.1

6.2

6.3

6.1

6.3

6.2

7,7

7.7

7.4

7.6

6.0

SUS
PENDED
COPPER
(CU)

CUG/L)
(01041)

13

DIS 
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

99

96

120

• •

120

91

82

99

96

ea
62

61

92

TOTAL
COPPER
(CU)

(UG/L)
(01042)

20

DIS 
SOLVED
MAG
NE
SIUM
(MG)

(MG/L)
(00925)

35

43

39

• •

45

31

26

36

37

42

34

35

37

CYANIDE
(CN)

(MG/L)
(00720)

.02

DIS
SOLVED
SODIUM
(NA)

(MG/L)
(00930)

19

29

22

33

39

15

13

17

14

21

33

40

25

TOTAL
FLUD.
RIDE
(F)

(MG/L)
(00951)

.5

DIS 
SOLVED 
PO
TAS
SIUM
(K)

(Mtt/L)
(00935)

4.9

5.0

3.9

5.0

5.7

4.4

3.9

3.4

3.4

4.6

4.8

5.1

4.5

DIS
SOLVED
IRON
(FE)

(UG/L)
(01046)

30

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

256

302

306

337

335

221

203

253

237

243

203

226

260

TOTAL
IRON
(Ft)

(UG/L)
(01045)

1500

DIS 
SOLVED
CHLO
RIDE
(CD
(MC/L)

(00940)

26

34

35

42

44

23

20

26

23

29

38

50

33

TOTAL
LEAD
(PB)

(UG/L)
(01051)

<50

DIS
SOLVED

SULFATt
(S04)
(Mtt/L)

(00945)

110

130

110

100

150

100

77

110

120

130

96

93

111

TOTAL
LITHIUM

(LI)
(UG/L)

(01132)

20

DIS 
SOLVED
FLUO-
RIOE
(F)

(Mtt/L)
(00950)

mm

.3

.4

.4

.3

.0

.4

.5

.6

.3

.3

.4

.4

DIS
SOLVED
MAN

GANESE
(MN)
(ue/D

(01056)

25

DIS 
SOLVED 

AMMONIA
NITRO-
ttEN
(N)

(Mtt/L)
(00606)

.13

.46

.19

.66

1.1

.27

.10

.06

.11

.08

.02

1.7

.43

SUS
PENDED
MAN-

ttANESt
(MN)

(UG/L)
(01054)

150

TOTAL
MAN
GANESE
(MN)

(U(i/L)
(01055)

170
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05330920 MINNESOTA RIVER AT FT. SNELLING STATE PARK, ST. PAUL, MINN.--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1970

DIS- BIO- 
TOTAL SOL- CHtM- FECAL STREP- 

AMMONIA DIS- DIS- NITRITE TOTAL VED- ICAL COLI- TOCOCCI 
NITRO- SOLVED SOLVED PLUS NITRO- PHOS- OXYGEN FORM (COL- 
GEM NITRITE NITRATE NITRATE SEN PHORUS DEMAND PHENOLS (COL. ONIES
(N) (N) (N) (N) (N) CP) 5 DAY PER PER 

DATE (MG/L) (MG/L) (MG/L) (MG/L) C*G/L) (MG/L) (MG/L) (UG/L) 100 ML) 100 ML) 
(00610) (00613) (00616) (00630) (00600) (00666) (00310) (32730) (31616) (31679)

OCT,
23...

NDV.
10...

DEC.
13...

JAN,
23...

FEB.
13...

MAR.

20...
APR,
10...

MAY
22...

JUNE
19...

JULY
10...

AUG.
07...

SEP.
12...

.18

.52

.21

m m

1.1

.00

.25

.06

.13

.06

.30

2.0

.02

.03

.02

,05

.07

.06

,05

.00

.07

.02

.06

.06

6.9

2.6

9.3

--

3.o

6.3

9.0

,06

6.9

3.6

1.0

2.6

mm mm

2.B 5.1

9.6 11

0.6 B.3

3.8 5.9

6.9 9,0

9.1 12

6.9 8.5

9.4 11

«.8 6.5

1.1 1.1

3.1 5.1

.23

.26

.16

.3"

.08

.23

.17

.12

.12

.17

.23

.32

0.6

5.2

<1.0

2.5

.6

2.3

5.1

6.2

2.7

3.8

5.6

7,5

2

0

0

mm

0

0

2

0

5

2

a

2

100

160

36

0

0

94tt

2UO

100

146

176

28

32

mm

mm

mm

m m

m m

mm

mm

mm

m m

250

6B

24

TIME v»TD.
AVG.

TOTAL
MERCURY

(HG)
DATE (UG/L)

OCT
23

(71900)

t
... .0

.06

TOTAL
MOLYB
DENUM
(MO)

(UG/L)
(01062)

6

.06

TOTAL
NICKEL
(Ml)

(UG/L)
(01067)

25

1.9

OIL
AND

GREASE
(MG/L)

(00550)

5

5.7 7.6

TOTAL
SELE- TOTAL
NIUM SILVER
(SE) (AG)

(UG/L) (UG/L)
(01107) (01077)

5 <10

.24

DIS
SOLVED
STRON
TIUM
(S«)

(UG/L)
(oioao)

310

SUS
PENDED
STRON
TIUM
(SR)

(UG/L)
(01061)

0

2

TOTAL
STRON
TIUM
(SR)

(UG/L)
(01062)

300

TOTAL
VANA
DIUM
(V)

(UG/L)
(01067)

5.6

DIS
SOLVED
ZINC
(ZN)

(UG/L)
(01090)

20
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05330920 MINNESOTA RIVER AT FT. SNELLING STATE PARK, ST. PAUL, MINN.--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

293

DIS- NON. SODIUM 
SOLVED PER- CAR- AD. DIS 
SOLIDS CENT HARD- BONATE SORP- SOLVED 
(TONS SATUR- NESS HARD- TION PERCENT AMMONIA 
PER ATION (CA.MG) NESS RATID SODIUM (NH4) 

DATE AC-FT) (MG/L) CMG/L) (MG/L) 
(70303) (00301) (00900) (00902) (00931) (00932) (71646)

OCT.
23...

NOV.
U...

DEC.
is...

JAN.
23...

FEB.
13...

MAR,
20...
APR.
10...

MAY
22...

JUNE
19...

JULY
10...

AUG.
07...

SEP.
12...

TIME WTD.
AVG.

.71

.72

.67

.87

.66

.62

.57

.73

.72

.68

.58

.63

.70

90

111

102

57

54

94

91

97

eo
74

47

63

eo

390

420

460

mm

490

360

320

400

390

390

290

300

383

130

110

150

•»

150

130

120

150

160

150

91

70

128

.4

.6

.4

• •

.6

.3

.3

.4

,3

.5

.6

1.0

.5

9

13

9

2

IS

e

s

8

7

10

19

22

11

.17

.62

.24

1.1

1.4

.35

.13

.08

.14

.10

.03

2.2

.55

DIS DIS 
SOLVED SOLVED 
NITRATt NITRITE 
(N03) (N02) 
(MG/L) (MG/L) 

(71651) (718!>6)

30

12

41

mm

15

26

40

.27

40

16

4.6

12

22

.07

.10

.07

.16

.23

.20

.16

.13

.23

1.4

.20

.20

.26

TOTALNITRO 
GEN
(NQ3) 
(MG/L) 

(71867)

••

23

49

37

26

40

51

36

bO

29

5.0

23

34



294 MISSISSIPPI RIVER MAIN STEM

05331000 MISSISSIPPI RIVER AT ST. PAUL, MINN.

LOCATION.--Lat 44°56'40", long 93°05'20", in SE%NE% sec.6, T.28 N., R.22 W., Ramsey County, temperature recorder 
at gaging station on left bank in St. Paul, 300 ft (91 m) upstream from Robert Street Bridge, 1.1 mi (1.8 km) 
downstream from Northern States Power Company steam generating plant, 6 mi (10 km) downstream from Minnesota 
River, and at mile 839.3 (1,350 km) upstream from Ohio River.

DRAINAGE AREA.--36,800 mi 2 (95,300 km 2 ), approximately.

PERIOD OF RECORD.--Chemical analyses: October 1972 to current year. 
Water temperature: October 1956 to current year.

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
23...

NOV.
07...

DEC.
Ob,..

JAN,

22...
FEB.
22...

APR,
02...
02...

MAY
07, ,,

JUNE
11...
11...

JUUY
oa...

AUG.

06...
SEP.
Ob.,,

TIME wTD,
AVG.

AIR
TEMPER.
ATURE
(DEG C)
(00020)

mm

-.

-•

6.0

-2.0

mm

mm

12,5

• •
— *

26.0

23.0

21.0

--

TEMPER
ATURE

(DEG C)
(00010)

12.0

5.0

1,0

1.0

.0

3.0
2.5

11.5

16.5
18,5

27,0

22.0

19.0

-•

INSTAN 
TANEOUS

DIS
CHARGE
CCFS)

(00061)

24100

13900

13300

5700

6130

..
10900

20600

34100
34100

11000

8300

3330

..

SPE 
CIFIC 
CON 
DUCT
ANCE
(MICRO-
MHOS)
(00095)

271

322

486

460

490

mm

640

285

417
— *

445

335

435

• -

DIS 
SOLVED 
SOLIDS 
(RESI
DUE AT
160 C)
CMG/L)

(70300)

197

219

309

294

304

mm

337

214

243
mm

261

221

259

mm

DIS 
SOLVED 
SOLIDS 
(SUM OF
CONSTI
TUENTS)
(MG/L)

(70301)

mm

mm

290

264

299

mm

325

202

224
mm

mm

211

235

mm

DIS 
SOLVED 
SOLIDS
(TONS
PER
DAY)

(70302)

12800

6220

11100

4530

S300

*•

9920

14300

25100
mm

7120

4950

2520

—

SUS
PENDED
SOLIDS
(MG/L)

(70299)

67

17

25

2

7

• •
33

31

lie
mm

15

24

17

--

TUR
BID
ITY

(JTU)
(00070)

20

6

10

3

4

«,—
20

10

40
• •

20

6

10

• •

COLOR 
(PLAT
INUM*
COBALT
UNITS)
(OOOBO)

90

50

40

30

30

mm

20

50

50
*•

40

30

30

..

DIS
SOLVED
OXYGEN
(M6/L)

(00300)

10. a

is. e

15,0

ii.e

12. a

••
13.0

9.7

e.2
»•

7.2

7.e

9.4

10.9

DATE

OCT. 
23...

JAN, 
22...

MAY
07... 

AUG.
06...

DIS
SOLVED
ALUM
INUM
(AL)

(UG/L)

SUS
PENDED
ALU»l-
INUM
(AL)

(UG/L)

TOTAL
ALUM
INUM
(AL)

(UCi/L)

TOTAL
ARSENIC

(AS)
(UG/L)

TOTAL
BAKIUM
(BA)

(U&/L)

TOTAL
BERYL
LIUM
(BE)

(UG/L)

DIS
SOLVED
aORON

(6)
(UG/L)

SUS
PENDED
BORON

(B)
(UU/L)

TOTAL
BONON

(B)
(UG/L)

TOTAL
CAD
MIUM
(CO)

(UG/L)
(01106) (01107) (01105) (01002) (01007) (01012) (01020) (01021) (01022) (01027)

20 360 400 70 10 80

10
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05331000 MISSISSIPPI RIVER AT ST. PAUL, MINN.--Continued
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EXTREMES.--Current year:
Water temperatures: Maximum, 29°C July 20, 21; minimum, freezing point on many days during winter period.

Period of record:
Water temperatures: Maximum, 31°C July 24-28, 1964; minimum,, freezing point on many days during winter 

period.

REMARKS.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, Minn. Water 
quality data, water year October 1972 to September 1973.

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DIS- DIS- DIS- 
DIS- SOLVED SOLVED DIS- DIS- SOLVED 

SOLVED MAG- DIS- PO- ALKA- SOLVED DIS- SOLVED AMMONIA 
CARBON CAL- N£» SOLVED TAS- LINITY CHLO- SOLVED F-LUO- NITHO- 
DIOXIDE PH CIUM SIUM SODIUM SIUM AS RIDE SULMTE HIDE GEN 
(C02) (CA) (MG) (NA) (K) CAC03 (CD (S04) (F) (N) 

DATE (MG/L) (UNITS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) CMG/L) 
(00405) (00400) (00915) (00925) (00930) (00935) (00410) (00940) (00945) (00950) (OObQB)

OCT.
23...

NOV.
07...

OEC,
05...

JAN,

22...
FEB.
22...

APR,

02...
MAY
07...

JUNE
11...
11...

JULY
08...

AUG.

06...
SEP.
06...

TIME WTO.
AVG.

DATE

OCT.
23...

JAN,
22...

MAY
07...

AUG.
06...

2,9

2.7

2.3

6.2

3.1

4.0

.4

3.0
• •

1.0

2.3

.7

"

TOTAL
CHRO
MIUM
(CR)

(UG/L)
(01034)

0

0

30

0

7.9

e.o

8.2

7.8

8.1

e.o

e.e

8.0
mm

8.5

8.1

8.7

8.2

TOTAL
COBALT
(CO)

(UG/L)
(01037)

50

<50

<50

<50

39

41

59

60

59

65

42

51
mm

53

41

46

"

DIS-
SOLVED
COPPER
(CU)

(UG/L)
(01040)

10

e
u

7

12

14

21

21

21

25

16

17
mm

20

17

18

"

SUS
PENDED
COPPER
(CU)

(UG/L)
(01041)

0

2

26

<3

4.9

6.0

10

12 '

17

13

5.4

7.4
mm

9,4

10

12

"

TOTAL
COPPER
(CU)

(UG/L)
(01042)

10

10

30

<10

2.e

2.2

2.7

2.6

3.0

3.5

2.5

2.6
mm

2.5

2.2

2.3

"

CYANIDE
(CN)

(MG/L)
(00720)

.00

• «

..

-•

120 6.3 «»2

139 6.0 16 ,d

185 14 «5 .3

199 15 33 .2

197 20 43 .5

206 14 59 .3

133 6,1 36 .7

153 It 33 .3
«•• -- •• •-

169 12 35 .2

147 12 29 ,2

170 15 30 .2

..

TOTAL D1S-
FLUO- SOLVED TOTAL TOTAL
RICE IRON IKON LEAD
(F) (FE) (FE) (PB)

(MG/L) (UG/L) (UG/L) (UG/L)
(00951) (01046) (01045) (01051)

,3 200 1000 <50

60 330 <100

130 1000 <>00

20 750 <100

.09

.10

.10

,2*

.32

.15

.05

.13
..

.04

.16

.06

• •



296 MISSISSIPPI RIVER MAIN STEM

05331000 MISSISSIPPI RIVER AT ST. PAUL, MINN.--Continued

OUALITY DATA, *ATE« YEAR OCTOBER 1973 TO SEPTEMBER 1974

DIS- BIO- 
TOTAL SOL- CHEM-

AMMONIA DIS- DIS- NITRITE TOTAL VEO- TOTAL ois- ICAL
NITRO- SOLVED SOLVED PLUS NIT*0- PHOS- PHOS- SOLVED OXYGEN

FECAL 
COLI-
FURM

GEN NITRITE NITRATE NITRATE GEN PHORUS PHORUS SILICA DEMAND PHENOLS (COL.

DATE
(N) (N) (N) (N) (N) (P) (P) (SI02) 5 DAY PER

(MG/L) (MG/L) (MG/L) (MG/L) («G/L) (MG/L) (MG/L) (MG/L) (MG/L) (UG/L) 100 ML)
(00610) (00613) (00616) (00630) (00600) (00666) (00665) (00955) (00310) (32730) (31616)

OCT.
23..

NOV.
07..

DEC.
05..

JAN.

22..
f-fcB,
22..

APR,

02..
MAY
07..

JUNE
11..
11..

JULY
08..

AUG.

06.,
SEP.
06..

TIME wTO
AVG.

. .09

.10

.13

, -. ,

.32

.24

.12

. .13 .
• ***

.19

.26

.20

t
™"

TOTAL
LITHIUM

(LI)
DATE (US/L)

(01132)

OCT.
25... 0

JAM,
22...

MAY
07...

AUG.
06...

05 .70

01 .41

02 3.0 3.

02 1.1 1.

01 .67 ,

01 1.7 1.

00 .63 .

04 .19 3.
-• mm

01 .99 1.

01 .12

01 .11

• • • •

OIS- SUS-
SOLVEO PENDbD
MAN- MAN

GANESE GANESE
(MN) (MN)

(UG/L) (UG/L)
(01056) (01054)

0 150

60 10

10 140

20 130

-- — .06

43 1.4 ,06

0 4,1 ,06

2 2.1 .06

73 1.7 .12

6 3.0 .06

62 1.9 .05

3 5.3 .10
•- »» ••

0 2,3 .02 ,

13 1,4 ,07 V

13 1.6 .09 .

-- •- --

TOTAL TOTAL
MAN. TOTAL MOLVB-

GANESE MERCURY DENUM
(MN) (HG) (MO)

(UG/L) (UG/L) (UG/L)
(01055) (71900) (01062)

150 .0 5

70 .0

150 .0

150 .0

2.0

1.6

14 1,5

Ib 1.1

12 14 1.7

13 2,4

5,9 2.9

6.8
-. -• •-

03 — 2.9

**' ' 10 1.6

15 9.2 3.0

-- •- -—

TOTAL
TOTAL OIL SELE-
NICKEL AND NIUM
(NI) GREASE (SE)

(UG/L) (MG/L) (UG/L)
(01067) (00550) (01147)

25 7 7

-. .. u

10

.. 0

3 200

3 310

5

7 1200

0 1000

2 370

0 130

2 —
-• --

8 80

5 500

6 740

• - -—

TOTAL
SILVER
(AG)

(UG/L)
(01077)

<10

• •

• •

••
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05331000 MISSISSIPPI RIVER AT ST. PAUL, MINN.--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

STREP. DIS- NON- SODIUM 
TOCOCCI SOLVED PER- CAR- *0- DIS 018 013 TOTAL 
(COL* SOLIDS CENT HARD- 80NATE SORP- SOLVED SOLVED SOLVED NITHO- 
ONIIS (TONS SATUR- NISS HARD- TION PERCENT AMMONJA NITRATE NITRITE SEN 
PER PER ATION (CA,MG) NESS RATID SODIUM (NH4) (N03) (N02) (ND3) 

DATE 100 ML) AC-FT) (MG/L) (M6/L) (MG/L) (MG/L) (MG/L) («G/L) 
(S1679) (70303) (00301) (00900) (00902) (00931) (00932) (71646) (718*1) (71856) (71667)

OCT.
23...

NOV.
07,,,

DEC,
05, ,.

JAN,

22.,,
FEB.
22,,.

APR.

02,,.
MAY
07,,,

JUNE
H...
11...

JULY
os...

AUG.
06,.,

SEP,
06, ,.

TIME WTD,
AVG,

DATE

OCT.
23,,.

JAN,
22,,,

MAY
07,,.

AUS,
06,,,

• •

• •

«.

B70

170

3«6

0

mm
mm

4

96

272

*

DIS
SOLVED
STRON
TIUM
(SR)

(UG/L)
(010SQ)

90

• •

mm

•-

.27

,30

.42

.40

,41

.46

.29

,33
mm

.36

.30

.35

mm

SUS
PENDED
STRON
TIUM
(SR)

(UG/L)
(01061)

0

mm

— —

— —

99

111

106

SO

67

91

92

90
mm

92

91

102

95

TOTAL
STRON-
TIUM
(SR)
CUG/U

(01062)

90

».

• •

••

150

160

230

240

230

270

170

200
• •

210

170

190

mm

TOTAL
VANA
DIUM
(V)

CUG/L)
(01067)

4.4

»-

mm

mm

27

21

49

37

37

58

36

45
v —

46

26

19

**

DIS
SOLVED
ZINC
(ZN)

(UG/L)
(01090)

20

30

0

0

.2

.2

.3

,3

.5

.3

.2

.2
mm

.3

.3

.4

• •

DIS
SOLVED
CAD
MIUM
(CD)

(UG/L)
(01025)

• •

0

0

1

7

7

8

10

13

10

6

7
mm

9

11

12

• •

SUS
PENDED
CAD
MIUM
(CD)

(UG/L)
(01026)

• •

10

<10

<9

,u
,13

.13

.37

,41

.19

,06

.17
--

,05

,23

,08

"

DIS
SOLVED
CHRO
MIUM
(CR)

(UG/L)
(01030)

--

0

30

0

3,1

1.8

13

4.8

3.0

T.5

2.6

,64
mm

4.4

.53

,49

"

SUS
PENDED
CHHO-
MIUM
(CR)

(UG/L)
(01031)

-•

0

0

0

,16

.03 6.2

.07 18

,07 9,«

.03 7,6

,03 13

.00 6,5

.13 23
-• -.

.03 10

.03 6.3

,03 7.2

mm mm

DIS
SOLVED
COBALT
(CO)

(UG/L)
(01035)

-•

0

0

0
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05331000 MISSISSIPPI RIVER AT ST. PAUL, MINN.--Continued

TEMPERATURE (DEC. C) OF WATER , MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

OCTOBER NOVEMBER DECEMBER

MAX MIN MAX HIM MAX MIN

1
2
3
«
5

*
7
e
9

10

11
12
13
14
15

1*
17
18
19
20

21
22
23
2«
25

2*
27
20
29
30
31

17.0
IT.
17.
17.
1*.

U.
1*.
u.
16. 5
U.5

17.0
17.0
U.5
15.5
15.0

10.5
14.0
13.5
13.5
13.0

13,0
13.0
13.5
13.5
13.5

13.0
13.0
11.0
11.0
10.0
10.0

17.0
17.0
1*.5
1*.5
1*.5

I*. 5
16.0
U.O
i*.o
1*.5

i*.s
I*. 5
15.5
15.0
U.5

14.0
13.5
U.O
13.0
12.0

12.0
13.0
u.o
13.0
U.5

13.0
11.5
10.5
10.0
9.5
9.0

10.5
10.5
10.5
10.5
10.5

10.0
9.5
10.0
10.0
9.5

.0

.0

.0

.5

.5

.5

.5

.0

.5

.0

.0

.5

.0
4.5
4.0

«.o
4.0
«.o
4.0
4.0

9.0
9.0
9.0
3.5
6.5

7.0
*.S
*.5
*.S
*.o
5.5
6.0
*.5
5.5
*.o
5.5
*.o
t.o
5.5
5.0

5.0
4.5
4.0
3.0
3.0

2.0
3.0
3.0
3.0
1.5
mmm

.0

.5

.5

.5

.5

5.0
5.5
5.5
5.0
5.5

4.5
4.0
3.5
3.5
3.5

4.0
3.5
3.5
3.5
3.5

3.5
2.0
1.5
1.5
1.5

1.5
1.5
1.5
1.5
2.0
2.0

1.5
2.0
3.0
3.0
2.0

3.5
5.0
2.0
3.5
4.5

4.0
3.0
1.5
2.0
2.0

2.0
1.5
1.0
2.0
1.5

2.0
0.0
0.5
0.5
1.5

0.5
0.5
0.0
0.0
1.0
1.5

2.0
2.0
1.5
0.0
0.0

0.0
0.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
0.5
0.5
1.0
1.0

1.0
1.5
1.0
1.0
1.0

1.0
1.5
1.5
1.0
1.0
1.0

2.0
0.5
0.0
0.0
0.0

0.0
0.0
0.0
0.5
0.0

0.0
0.0
0.0
0.5
0.0

0.0
0.0
0.0
0.0
0.0

1.0
0.0
0.0
o.o
0.0

0.0
1.0
0.0
0.0
0.0
0.0

1.0
1.0
1.0
0.5
0.5

0.0
0.0
0.0
0.0
0.0

0.0
0.5
0.5
0.0
0.5

0.0
0.5
0.5
0.5
0.5

0.0
0.5
1.0
1.0
2.0

2.0
1.5
2.0

• •»

mmm

0.0
0.5
0.0
0.0
0.0

o.o
o.o
0.0
0.0
0.0

0.0
o.o
0.0
0.0
0,0

0.0
o.o
o.o
0,0
0.0

o.o
0.0
0.0
0.5
0.0

0.5
0.5
0.5

•••
*••

2.0 1.0
3.5 2.0
3.5 1.5
4.0 1.5
4.0 1.0

4.0 1,0
4.0 1.5
3.5 3.0
4.5 1.5
4.5 1.5

4.5 3.5
5.0 4.0
5.0 4.5
*.0 4.5
6,0 5,0

t.O 5.0
6.0 5.5
».0 5.0
6.0 5.0
».0 5.0

6.5 5.0
6.5 5.5
6.5 5,5
8.0 6.0
».S 5.5

5.5 5.0
*.0 5.5
5.5 5.0
6.5 5.5
7.0 6.0
6.5 6.0

W*TEH QUALITY DATA, *ATEK YEAR OCTOBER 1973 TO SEPTEMBER 197<»

DATE

OCT. 
23...

JAN. 
22...

MAY
07... 

AUG.
06...

SUS
PENDED
COBALT
(CO)

(UG/L)
(01036)

DIS
SOLVED
LEAD
(PB)

(UG/L)
(01049)

SUS
PENDED
LEAD
(PB)

(UG/L)
COlOiO)

SUS
PENDED
ZINC
(ZN)

(UG/L)
(01091)

TOTAL
ZINC
(ZN)

(UG/L)
(01092)

DIS
SOLVED
SELE
NIUM
CSt)

(UG/L)
(01145)

SUS
PENDED
SELE
NIUM
(SE)

(UG/L)
(01146)

DIS
SOLVED

MERCURY
(MG)

CUG/L)
(71890)

SUS
PENDED

MERCURY
(MG)

(UG/L)
(71895)

TOTAL
ORGANIC
CARBON
CO

(MG/L)
(00680)

SO 

<50

<50

190

0

600

20

30

600

20

.0 .0

.0 .0

.0 .0

.0 

16 

9.8



MISSISSIPPI RIVER MAIN STEM

0^31000 MISSISSIPPI RIVER AT ST. PAUL, MINN.--Continued 

TEMPERATURE (OES. C) OF WATER , NATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

299

PAY

1
4
5

6
7
0
9

10

U
12
13
14
15

17 
II
19
20

21
22
21
24
25

26
27
28
29
JO

APRIL

MAX

6.5
6.S
6.S
6.5
7.0

7.0
7.0
7.0
6.5
7.0

8.0
8.5
8.5
8.0
7.0

7.0
8.0
8.0
S.O
8.5

».o
».o
».o
9.0
».s
10.5
u.s
12.0
13.0
13.0
•••

MIN

.0

.0

.0

.0

.«

.5

.«

.5

.5

.5

7.0
7.0
8.0
7.0
7.0

7.0
8.0
8.0
S.O
8.0

8.5
9.0
9.0
9.0
».o

10.0
10.5
11,5
12.0
13.0
•••

MAY

MAX

13.5
13.5
13. S
13.5
13.0

13.0
13.0
13.0
12.0
12.0

11.5
11.5
U.5
11.5
11.0

12.0
12.0
12.0
13.0
14.0

15,5
15.5
15.5
15.5
15.0

15.0
15.5
15.5
16.5
16.5
16,5

MIN

13.0
13.0
13.0
13.0
13.0

13.0
13.0
12.0
12.0
11.5

11.5
11.5
11,0
11.0
11.0

11.0
11.5
12.0
12.0
13.0

14.0
15.0
15.0
15.0
11.5

14.5
15,0
15.5
15.5
16.5
16.0

JUNE

MAX

16.5
16.5
18.5
19.0
20.0

20,0
20.0
19,5
18.0
IB, 5

16.5
IS. 5
18.5
16.5
19.0

19.0
19.0
18.5
19.0
19.5

20.0
20.5
20.5
21.0
21.5

22.0
22.0
23.0
22.0
23,5
•••

MIN

16.5
16.5
16.5
18.0
19.0

19.5
K.5
16.0
17.0
17.0

18.5
18.5
18.5
18.5
16.5

18.5
18.5
18.5
18.0
19.0

19.0
19.5
20.0
20.5
20.0

20.5
20.5
20.5
20.5
20.5
•-—

JULY

MAX

23.5
24.0
25.0
25,0
25.0

25.0
26.0
27.0
28.0
28.0

26.0
26.5
27.0
26.5
2S.5

28.5
28,0
27.0
28,5
29.0

29.0
26.0
28.0
27.0
27.0

27.0
27.0
26.5
26.0
25.0
24.5

MIN

21.0
20,5
22.0
22.0
23,0

23.5
23,5
23.0
24,0
25.0

25.5
24.5
24.0
24.5
24,5

25.5
25.0
25.0
25.0
26.0

26,0
25,5
25.5
25.5
25.5

25.0
24.5
24.5
24.0
24.0
23.5

AUGUST

MAX

24.5
24.5
23,5
21.5
21.0

23.0
23.0
24.0
23.5
23.0

22.0
21,5
23.0
23.5
24.0

24.0
24.5
24.0
24.5
25.0

24.5
24.5
24.0
23.5
23.0

23.5
23.5
23.5
23.0
22.0
21.0

MIN

23.0
23,0
21.0
20.5
20.5

21.0
21.5
21.5
22.0
21.5

21.5
21.0
21.0
21.5
21.5

22.0
23.0
23.0
22.0
23.0

23.0
23.0
23.0
22.0
22.0

22.0
22.0
22.0
22.0
21.0
20.5

SEPTEMBER

MAX

20.5
20.0
19.0
19.0
19.0

19.0
19.0
19,0
19.0
16.5

18.5
18.5
1S.O
16.0
17.0

16.5
17.0
18.0
18,5
16.0

1S.O
16,5
16.0
16.0
15.5

15.5
15.5
15.5
15,0
15.0

MIN

20.0
19.0
19.0
18.5
18. S

18.5
18.5
19.0
19.0
18.0

18.5
18.0
18,0
17.0
16.5

16.5
16.5
16.5
18.0
17.0

16.5
16.0
16.0
15.5
15.5

15.0
15.5
15. S
14.5
14.5
•»<•

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE
TIME

TEMPER 
ATURE 
(OEG C)

OIS» 
CHARSE

JAN.
22...

FEB.
22...

APR.
02...

MAY
07...

JUNE
11...

JULY
OB...

AUG.
06...

SEP.
06...

1200

1240

1400

1200

1100

1000

0916

1100

1.0

0

3.0

11.5

IB. 5

27.0

22.0

19.0

6620

61*60

11100

21*700

38200

10100

7770

3600

SUS 
PENDED 
SEDI 
MENT 
(M8/L)

4

10

40

52

SUS 
PENDED 
SEDI 
MENT 
DIS- 

CHARGE 
(T/DAY)

71

174

1200

3470

214 22100

46

27

16

1310

566

175

SUSPENDED SEDIMENT PARTICLE SIZE, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1971*
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; c, CHEMICALLY DISPERSED; P, PIPET; s, SIEVE;

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

TIME
DATE

1200
MAY
07... 

JUNE
11... 1100

TEMPER
ATURE
(OES C)

11.5

16.5)

INSTAN
TANEOUS

DIS
CHARGE
(CFS)

21*700

38200

SUS
PENDED
SEDI
MENT
(MG/L)

52

214

SUS
PENDED
SEDI
MENT
DIS

CHARGE
(T/DAY)

3470

22100

SUS.
SED.
FALL

DIAM.
X FINER

THAN
.002 MM

46

34

SUS.
SED.
FALL

DIAM.
X FINER

THAN
.004 MM

59

42

SUS.
SED.
FALL
DIAM.

X FINER
THAN

,008 MM

69

SO

SUS.
SED.
FALL

DIAM.
X FINER

THAN
.016 MM

60

58

SUS.
SED.
FALL

DIAM.
% FINER

THAN
.062 MM

90

88

METHOD
OF

ANAL-
SIS

SPWC

SPWC



300 MISSISSIPPI RIVER MAIN STEM 

05331580 MISSISSIPPI RIVER BELOW LOCK AND DAM 2, AT HASTINGS, MINN.

LOCATION.--Lat 44°44'48", long 92°51'08", in SEhSEh sec.21, T.115 N., R.17 W., Dakota County, at bridge on U.S. 
Highway 61 at Hastings, 2.5 mi (4.0 km) upstream from St. Croix River.

DRAINAGE AREA.--37,100 mi (96,100 km 2 ), approximately.

WATER QUALITY DATA, *ATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

SHE- CIS" 
CIFIC SOLVED DIS- 

iNSTAN- CON. SOLIDS SOLVED COLOR 
TANEOUS DUCT- («ESI- SOLIDS SUS- TU«- (PLAT- OIS- CARBON 

TEMPEK- OIS- ANCE DUE AT (TONS PENDED BIO- INUM- SOLVED DIOXIDE PM 
ATURE CHARGE (MICRO- 160 C) PER SOLIOS ITY COBALT OXYGEN (C02) 

DATE (DEC C) CCFS) MHOS) (MG/L) DAY) (MG/L) (JTU) UNITS) (M6/L) (MG/L) (UNITS) 
C00010) (00061) (00095) (70300) (70302) (70299) (00070) (OOOSO) (00300) (00405) (00400)

OCT.
10...

NOV.
26...

DEC.
19...

JAN.
30...

FEB.
27...

MAR,
27...

APR.
17...

MAY
15)...

JUNE
12...

JULY
24...

AUG.
12...

SEP.
04...

17,5 7100

3.0 20600

.0 8600

.0 5400

.0 5600

.0 11300

9.0 35700

12,0 26100

20.0 39200

26.0 5900

23.0 6000

16.0 5000

476

U90

603

500

440

500

440

370

390

350

360

450

-- S550

306 17100

362 6600

321 0660

« 4760

333 10200

261 27100

316 20000

276 29400

276 U430

236 5UO

275 3710

3 4

25

6

1

7

15

36

32

90

40

36

30

20

10

4

3

6

10

20

10

40

20

20

10

30

30

40

30

40

30

30

40

50

30

30

50

«.i

12.6

14, a

11.6

12,2

13.2

U.4

10.5

7.4

5.6

7,0

7.6

2.1

4.4

6.6

1.0

4.0

1.5

,6

2.9

7.6

2.1

7.6

5.4

7.6

7.9

7.7

S,6

6.0

e. a

6.7

6.0

7.6

8.2

7.6

7.8

TIME WTD,
AVG. -- --

DATE

OCT.
10..

DIS
SOLVED
ALUM.
INUM
(AL)

(UC/L)
(01106)

. HO

SUS
PENDED TOTAL
ALUM- ALUM
INUM INUM
(AL) (AL)

(UG/L) (UG/L)
(01107) (01105)

310 450

449

TOTAL
ARSENIC

(AS)
(UG/L)

(01002)

4

299

TOTAL
TOTAL BERYL-
BARIUM LIUM
(BA) (BE)

(UG/L) (UG/L)
(01007) (01012)

0 0

32

DIS
SOLVED
BORON

(8)
(UG/L)

(01020)

90

SUS
PENDED
BORON

(8)
(UG/L)

(01021)

20

TOTAL
BORON

(8)
(UG/L)

(01022)

110

10.2

TOTAL
CAD
MIUM
(CD)

(UG/L)
(01027)

<10

4,0

TOTAL
CHKO-
MIUM
(CR)

(UG/L)
(01034)

0

6.0

TOTAL
COBALT
(CO)

(UG/L)
(01037)

<2S



MISSISSIPPI RIVER MAIN STEM 301 

05331580 MISSISSIPPI RIVER BELOW LOCK AND DAM 2, AT HASTINGS, MINN.--Continued 

PERIOD OF RECORD.--Chemical analyses: November 1972 to current year.

REMARKS.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, Minn. Discharge 
data furnished by Corps of Engineers. Miscellaneous analyses are published for water year 1971.

WATER QUALITY DATA* WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
to...

NOV.
28...

DEC.
19...

JAN.
30...

FEB.
27...

MAR.
27...

APR.
17...

MAY
15...

JUNE
12...

JULY
20...

AUG.
12...

SEP.
04...

TIME WTD.
AVG.

DIS
SOLVED
COPPER
(CU)

DATE (UG/L)
(010UO)

OCT.
10... 10

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00415)

56

61

6S

60

60

61

57

47

5«

48

at
46

55

SUS
PENDED
COPPER
(CU)

(UG/L)
coioat)

0

DIS
SOLVED
MAG
NE
SIUM
CMG)

(MG/L)
(00925)

19

19

25

21

21

21

19

16

IS

20

16

19

20

TOTAL
COPPER
(CU)

(UG/L)
(01042)

10

DIS
SOLVED
SODIUM
(NA)

(MG/L)
(00930)

15

9,9

IS

19

19

14

6.7

9.7

6.2

15

14

20

14

CYANIDE
(CN)

(MG/L)
(00720)

.01

DIS
SOLVED
PO
TAS
SIUM
(K)

(MG/L)
(00935)

3.6

3.3

3.4

3.2

3.4

4.2

3.7

2.4

2.5

3.5

2.7

3.2

3.3

TOTAL
FLUO-
RIDE
(F)

(MG/L)
(00951)

.5

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

67

178

220

203

203

198

166

148

155

171

155

175

170

DIS-
SOLVtO
IKON
(FE)

(UG/L)
(01046)

430

DIS
SOLVED
CHLO
RIDE
(CL)
(MG/L)

(00940)

16

15

25

24

23

IS

12

11

12

18

16

22

18

TOTAL
IRON
(Ft)

(UG/L)
(010U5)

1100

DIS
SOLVED
SULFATE
(S04)
(M6/L)

(00945)

38

42

42

39

41

50

aO

45

40

41

28

ao

al

TOTAL
LfcAD
(PB)

(UG/L)
(01051)

<50

DIS
SOLVED
FLUO-
RIDE
(F)

(MG/L)
(00950)

mm

.3

.4

.3

.3

.6

,<J

.6

.3

,d

.2

.3

,u

TOTAL
LITHIUM

(LI)
(UG/L)

(01142)

0

DIS
SOLVED
AMMDNIA
NITRO
GEN
(M)

(MG/L)
(00608)

.68

.31

.95

1.2

1.2

.94

.24

.27

.01

.61

1.2

1.5

.78

OIS-
SOLVfcO
MAN.

GANESt
("in.)

(UU/L)
(01056)

bo

AMMONIA
NITRO
GEN
(N)

(MS/L)
(00610)

.88

.44

1.0

1.3

1.3

1.1

.M

.27

.39

.90

1.4

1.6

.92

SOS-
PtNOEu
,«AN-

IjAXtSt
(MN)

(UG/L)
(01054)

80

TOTAL
MAN-

(iANtSt
(*N)

(06/L)
(01055)

160
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05331580 MISSISSIPPI RIVER BELOW LOCK AND DAM 2, AT HASTINGS, MINN.--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DIS- BIO- 
TOTAL SOL- CHEM- FECAL STREP- 

DIS- DIS- NITRITE TOTAL VED- TOTAL ICAL COLI- TOCOCC1 
SOLVED SOLVED PLUS NITRO- PHOS- PHOS- OXYGEN FORM (COL- 

NITRITE NITRATE NITRATE GEN PHORUS PHORUS DEMAND PHENOLS (COL. ONIES 
(N) CN) (N) CN) (P) (P) 5 DAY PER PER 

DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (UG/L) 100 ML) 100 ML) 
(00613) (00616) C00630) (00600) (00666) (00665) (00310) (32730) (31616) (31679)

OCT.
10...

NOV.
28...

DEC.
19...

JAN.
30...

FEB.
27...

MAR,
27...

APR,
17...

MAY
15...

JUNE
12...

JULY
24...

AUG.
12...

SEP,
04...

.07 32

.10 4

.02 3

.65

.02

.02 1

.03 3

.01

.00 3

.36 1

.00 1

.03 1

mm

.4 4.5 6.

.2 3.1 5.

.65 1.4 3.

.87 .91 2.

.* 2.0 3.

.5 3.6 5.

.84 .65 2.

.« 4.1 7.

.0 1.8 3.

.5 1.5 4.

.5 1.5 5.

• •

3

1

5

9

9

4

3

9

8

7

8

.09

.17

.26

.32

.32

.25

.14

.11

mm

.25

.19

.25

3

1

» 2

.32 2

.32 2

.25 3

.11* 5

3

3

5

4

3

,4

.1

.1

.0

.5

.6

.6

.8

.6

.1

.2

.5

2

9

2

0

10

6

8

1

..

1

2

0

64

120

40

60

240

8

270

520

2000

40

40

20

••

mm

mm

mm

mm

..

—

mm

mm.

344

0

4

TIME wTD.
AVG,

TOTAL
MERCURY

(HG)
DATE (UG/L)

OCT
10

(71900)

t
.0

.11 4

TOTAL
MOLYB
DENUM
(MO)

CUG/L)
(01062)

2

.6 2.3 4.

TOTAL OIL
NICKEL AND
(NI) GREASE

(UG/L) (MG/L)
(01067) (00550)

25 2

7

TOTAL
SELE
NIUM
(SE)

(UG/L)
(01147)

7

.22

TOTAL
SILVER
(AG)

(UG/L)
(01077)

<10

3

DIS
SOLVED
STRON
TIUM
(SR)

(UG/L)
(01080)

170

.4

SUS
PENDED
STRON
TIUM
(SR)

(UG/L)
(01081)

0

4

TOTAL
STRON
TIUM
(SR)

(UG/L)
(01082)

170

TOTAL
VANA
DIUM
(V)

(UG/L)
(01087)

3.8

DIS
SOLVED
2INC
(ZN)

(UG/L)
(01090)

230
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05331580 MISSISSIPPI RIVER BELOW LOCK AND DAM 2, AT HASTINGS, MINN.--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

303

DATE

OCT.
10...

NOV.
28...

DEC.
19...

JAN,
30...

FEB.
2T...

MAR.
27...

APR.
IT..,

MAY
15...

JUNE
12...

JULY
24...

AUG.
12...

SEP.
0«...

TIME WTD,
AVG,

DIS
SOLVED
SOLIDS
(TONS
PER

AC-FT)
(70303)

.M

.42

.49

.44

.43

.45

.38

.43

.38

.36

.32

.37

.43

PER-
CENT

SATUR
ATION

(00301)

87

96

101

63

66

93

101

too

83

72

63

62

69

HARD
NESS
(CA,MG)
(MG/L)

(00900)

220

230

270

240

240

240

220

160

210

200

170

190

216

NON-
CAR

BONATE
HARD
NESS
(MG/L)

(00902)

ISO

S3

S3

33

34

40

55

35

54

32

13

18

46

SODIUM
AD

SORP
TION

RATIO

(00931)

.4

.3

.5

.5

.5

.4

,3

.3

.2

.5

.5

.6

.4

PERCENT
SODIUM

(00932)

13

6

12

15

15

11

6

10

6

14

15

16

12

DIS
SOLVED

AMMONIA
(MHO)
(MG/L)

(71646)

1.1

.40

1.2

1.5

1.5

1.2

.31

.35

.01

.79

1.5

1.9

,98

DIS
SOLVED

NITRATE
(ND3)
(M6/L)

(71851)

140

19

14

2.9

3.9

6.3

15

3,7

17

6,3

6.6

6,5

20

DIS
SOLVED

NITRITE
(NU2)
(MU/L)

(71856)

.23

.33

.07

2.1

.07

.07

.10

.03

.00

1.2

.00

.10

.36

TOTAL
NITRO
GEN
(N03)
(MG/L)

(71887)

—

26

23

16

13

17

24

10

35

17

21

26

21
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05331580 MISSISSIPPI RIVER BELOW LOCK AND DAM 2, AT HASTINGS, MINN.--Continued

DAY

1
2
3
4
5

TEMPERATURE CDEG. C) UP *ATE« , *ATE« YEAH OCTOBER 1973 TO SEPTEMBER 1974

NOVEMBEROCTOBER 

MAX MIN MEAN MAX

DECEMBER 

MAX WIN MEAN

1.5 1.0 1.0
2.0 1.0 1.5
2.0 2.0 2.0
1.0 0.0 0,5

JANUARY

MAX MIN MEAN

0.0

tJ
7
a
9

10

11
12
13
10
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

3.5
5.0

".5 
4.5 
4.0

2.5
2.0 
2.0

3.0 
3.0 
4.0

4.0 
4.0 
2.5

2.0 
1.5 
1.5

3.5
4.0 
4.5

4.5 
4.0 
3.5

2.5
2.0 
2.0

0,5 
0.5 
0.5 
0.5

0.5 
0.5 
0.5 
0.5

0,5 
0.5 
O.S 
0.5

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 OtG. C) , WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31

OCTOBER 

MAX MIN MEAN

NOVEMBER 

MAX MIN MEAN

339
343
354

315
293
294

326
318
305

353
355
422

420
426
435

350
347
355

418
418
426

351
351
373

419
421
431

MAX

442
442
443
447
449

455
469
480
461
496

477
464
461
471
477

461
487
499
iie
524

526
515
499
493
462

465
469
473
477
477
477

OECEMbER 

MIN

435
440
441
441
441

448
454
468
476
477

465
455
453
457
470

473
460
486
501
518

515
498
493
462
466

458
454
466
473
469
474

MEAN

439
441
442
444
444

452
463 
474 
«7<> 
464

470
456
457
468
473

476
484
496
511
521

521
505
497
468
475

460
461
469
476
473
476

MAX

46}
492
493
485
462

469
458
455
459
466

470
471
471
470
465

JANUARY

474
481
484
481
469

458
454
450
453
459

464
468
466
464
462

MEAN

479
466
488
401
475

462
456
455
456
461

468
469
470
466
464

545
557
559
552

540
543
553
552

542
553
556
552
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DAY

1
2
3
4
5

6
7
e
9

10

11
12 
1)
14
15

16
17
18
19
20

FEBRUARY 

MAX MIN MEAN MAX

MARCH

MIN MEAN

APRIL

21
22
23
24
25

26
27
28
29
30
31

o.i
0.!
0.!
• ••
•»•

••
• V

mm
mm
mm
mm

» O.S
S 0,5
i 0,5
• ••»
• mmm

• •*
•••
mmm
mmm
mmm
mmm

O.S
0,5
o.s
• ••
• ••

mmm
mmm
• ••
• ••i
mmm
mmm

MAX

9,0 
10.0

10.5
10.0
10.0
10.0
11.5

U.5 
14.0 
14.5 
15.5 
14.5

8.5 
9,0

10.0 
8.0 
7,5 
9.0 
9,5

10.5
12.5
13.5
14.0
13,5

MEAN

9,0 
9,5

10.0 
9.0 
8,5 
9.5
10.5

11.5
13.0
14.0
14.5
14.0

MAX

15.0 
15.0 
14.5
13.5

12.5 
12.0
12.0
**»

mmm

10.5 
12.0 
13.0

14.0 
16.0 
17.0 
17.5 
17,0

MAY

MIN

14.0 
14,0 
13.0 
13.0

12.0 
11.5 
11.5
mmm

10.0 
10.5 
11.5

12.5 
13.5
16.0 
16.5 • 
15.5

MEAN

14.5 
14.5 
14.0 
13,5

12,5 
11.5 
11,5
mmm

mmm 
mmm

10,5 
11.0 
12.0

13.0 
14.5 
16.5 
17.0 
16.0

8PECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEC, C) , MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

FEBRUARY

MAX MIN MEAN MAX

MARCH

MIN MEAN MAX

APRIL

MIN MEAN

MAY

MAX

366 362
365 360
365 362
365 360

563
565
879

560 
S60 
563

562
563
568

402
406

421 
4£9 
424 
414 
407

405 
391 
38Z 
374 
371

397
397

406
419
409
397
405

388
378
374
364
365

398
400

414
424
416
409
406

397
383
378
370
367

355
356
355

371
383
394

403
420
403
405
413

353
354
350

367
369
384

395
404
395
398
405

MEAN

364
361
364
362

354
355
354

368
379
388

398
412
397
400
408
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TEMPERATURE (DE6, C) Of WATER , WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

1
2
3
4
S

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

DAY

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX

mmm

mmm

20.5
21,0
21.5

21.5
20.5
mmm

mmm

mmm

19.5
20.5
23.5
23.0
...

...
19.0
19,5
...
.».

...
21,5
21,5
• >•«
•»•

...
24,0
24.5
25.0
24,5

SPECIFIC

MAX

...

...
438
439
438

462
460
...
...
...

516
...
...
531
mmm

mmm

466
458
...
...

...
455
447
...
...

...
425
422
421
424
...

JUNE

MIN

...

...
18.5
19,0
20.0

20.5
19.5
...
...
...

18.0
18.0
20.5
21.0
mmm

mmm

18,0
ie,s...
— *
mmm

20,0
21.0
...
...

...
23.0
23.0
23.5
23.5
...

MEAN

...

...
19.5
20.0
21.0

21.0
20.0
***

mmm

mmm

19.0
19,0
22.5
22.5
...

...
19,0
19,0
...
...

...
21.5
21.0
...
...

...
23.5
23.5
24,0
24.0
...

MAX

25.0
26.5
26.5
26,0
27,5

28,0
29,0
29.0
29,5
29.0

27.0
27.0
29.5
29.0
...

28.0
28.0
26,0
27,5
...

..

..

..

..

..

28.0
28.5
28.5
28.0
26.5
27,5

CONDUCTANCE (HICHOMHOS/CM

JUNE

MIN

...

...
436
431
430

436
...
...
...
...

376
458
455
461
...

...
443
...
...
...

...
449
441
...
...

...
422
421
419
415
...

MEAN

...

...
437
434
432

450
346
...
...
...

413
...
...
488
...

...
463
412
...
...

...
451
443
...
...

mmm

423
421
420
420
...

MAX

426
422
422
...
...

mmm

mmm

463
...
...

461
mmm

mmm

475
...

441
...
...
436
...

...

...

...

...
446

...

...

...

...

...

...

JULY

MIN

23.5
24.0
25.5
24.5
25,5

27.0
27,0
28.0
28.5
27.0

26,5
26.5
27.0
26.5
...

27.5
27.0
27.5
27,5
...

...

...

...

...
27.5

27.5
27.0
28.0
26.5
26.0
26.0

AT 25 DES

JULY

MIN

422
416
394
393
...

mmm

426
446
432
455

441
430
438
471
...
429
407
408
430
...

...

...

...

...
436

418
...
...
443
431
• •V

MEAN

24,0
25,0
26,0
25.5
26,5

27.5
28.0
28,5
29.0
28.0

27,0
26,5
27.5
28,5
...

27,5
27.5
27.5
27,5
...

...

...

...

...
28.5

27.5
28,0
28.0
27.0
26.0
26,5

, C) ,

MEAN

424
419
411
...
...

...

...
459
mmm

...

459
...
466
474
...

435
mmm

mmm

434
...

mmm

mmm

mmm

mmm

441

mmm

mmm

mmm

mmm

U74
...

MAX

27.5 
25,5 
24.0 
22.0 
23.5

24.5 
24.0 
23.5
24.0

mm

mm 

mm

25.0 
25.0

25.5
25.0
mmm 

mmm

mmm 

mmm

24,0 
23,5 
23,0 
22,5

AUGUST

MIN

25.0 
24.0 
22.5
22.0 
22.5

23.0 
23.0 
23.0 
23.5

mm

mm

mm

mm 

mm

24.0 
24.5

25,0 
25,0

23,5
23.0 
22.0 
22.0

MEAN

26.5 
25.0 
23.0 
22.0 
23.5

23.5 
23.5 
23.5
23.5
mmm

mm 

mm

mm

24,5 
25,0

25.0
25.0
mmm

mmm 

mmm

mmm

23.5
23.0 
22.5
22.0

MAX

iels
18.5

18.5
18.5
19.5
19.5
19.0

19,5
19,5
18.5
16. 0
18.5

19.0
19.5
18.5
19,0
18.5

18,5
17.0
16.5
16.0
16.5

16.5
18.0
17,5
16.5
15.0

SEPTEMBER

MIN

mmm

mmm

18.0
18.0

18.0
17.5
18.0
18.5
18.5

19,0
18.0
17.5
17.0
18.0

18.5
18.5
18.0
18.5
18.0

17,0
16.5
15.5
15.0
15.0

16.0
16.5
16.5
15.0
13.0

MEAN

te.s
18. S

18.0
18.0
16.5
19,0
18.5

19,0
19,0
18.0
17,5
18.0

18. S
19,0
18,0
18.5
18. S

18.0
16,5
16,0
15.5
15. S

16.0
17.0
17.0
16.0
14,0

MATER YEAR OCTOBER 1973 TD SEPTEMBER 1974

MAX

363

356

353

843
370

364
479

366
362

409
410
409
419

AUGUST 

MIN MEAN

422
397

352

349
337
337
348

345
364

361
338

344
362

405
394
381
394

355

353
569

351

485
367

362
367

360
362

407
406
403
410

MAX

441
433

446

443

SEPTEMBER

MIN MEAN

455
»•• 
462

470
479
488
482
440

433
398

421
439

410

453
432
428
454

448
466
477
428
432

403
404
431
mmm

436

436 
aiS

402

439

443

456

062
473
482
062
435
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DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER , HATER Y6.AH OCTOBER 1973 TO SEfTfcMBfcR 1974

DAY

1
2
3
4
5

7
8
9

10

11
12 
IS
14
15

16
17
18
19
20

21
22
23
24
25

27
28
29
10
31

MAX

OCTOBER

MIN MEAN

NOVEMBER

MfeAN

14.7
u.e
14.4

13.7
13.7
14.4

10.3
14.6
14.9

10.4
14.1

13.1
12.8
12.7

13.B 
13.6
14,2

14.5
14.6
14.3

13.5
13.3
13.4

14.1
14,1
14.5

MAX

14.7
14.7
14.1
13.7
13.6

13.6
13.4
13.2
12.9
12.6

13. S
13.3
13.0
12.9
13.0

12.9
13.1
13.6
13.6
12.1

12.1
13,5
• ••

12.6
11.5

11.7
11.6
14.0
13.7
9.3

14,1

DtCfcM&ER

MIN

14.3
14.1
13.7
13.3
13. £

13.3
13.0
12.8
12.6
12.2

12.2
12.9
12.6
11.3
1«J,4

12.0
11.7
11.3
10.6
10»7

10.7
9.7
mmm

10.1
9.2

8.6
6.6
8.7
6.8
6.6
6.6

MtAN

14.5
14.3
13.9
13.5
13.5

13.5
13.2
13.0
12.7
12.4

12.6
13.1
12. e
12.5
12.7

12.7
12.6
12.9
12.4
11.8

11.3
11.9

11.0
10. V

10.8
11.0
11.3
11.2
9.0
9.4

JANUARY

MAX MEAN

14.3
9.4
9.3
9.6
9.8

10.5
13.3
14,4
14.3
13.7

13.7
13.5
14.7
13.8
13.6

• ••

... 

7.6
7.9
7.8
7.5

a. 5
8. 8
9.0
9.2
9.3

10.2
mmm

13.4
13.7
12.9

12.6
6.9
6.3
5.9
11.5

mmm

mmm 

mmm

mmm 

mmm 

mmm

5.0
6.4
7.5
7.5

9.4
9.0
9.3
9.5
9.6

10.3
...
14.0
13.9
13.4

13.0
11.9
11.6
10.6
12.9

mmm

mmm 

mmm 

mmm 

mmm

mmm 

mmm

5.9
7,0
7.6
7.5

PH (UNITS) . MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

1 
I 
X

ft 
T 
S 
9

10

11
12
11
14
15

1ft 
17
ia
19
10

21 
12 
IX 
2« 
25

Ift 
IT 
28 
*9
XO 
XI

MAX

OCTOBER 

MIN MEAN MAX

NOVEMBER 

MIN MEAN

mmm 

mmm

mmm

lii
mmm

7.8
7.8
7.9

8.0
8,0
8.1

8,1
8.2
8.2

• ••
mmm

mmm 

mmm 

mmm

...

7.7
7.7
7.8

8.0
a.o
7,9

... 

7^9
8.1
8.1

mmm 

mmm

mmm

mmm

7,7
7.7
7.8

8.0
8.0
6.0

8.1
8.1
8.2

MAX

8,3
8.3
8.2
8.4

8.«
8|s
6.3
8,3
9.2

8.9
8.2
8.1
8.6
8.1

8.1
8,1
8,1
8.1
8,3

8.1
8.1
8,1
8.0
8.0

8.0
8.0
8.0
8,0
8.0
7.9

DECEMBER

MIN

8,2
8.2
8.2
8.3

8.3
8,3
8.3
8.2
8.2

8,1
8.1
8.1
8.1
8.1

8,1
8.1
8.0
8,1
a.i
8,1
8,0
8.0
8,0
8.0

8.0
8,0
7.9
7.9
7.9
7.9

MEAN

8.2
8,2
8,2
8.3

8.3
8,3
8.3
8.2
8.2

8.2
8.1
a. i
a.i
8.1

a.i
8.1
8,1
8.1
8,1

8.1
8.1
8.0
8.0
8,0

8.0
8.0
8,0
7.9
7.9
7,9

MAX

7,9
8.1
7.9
7,9
7.8

7.8
7.6
7,8
7,8
7.8

7.8
7.7
7.7
7.7
7.7

mmm 

mmm 

mmm 

mmm

mmm

mmm

8.4
6.2
8.0
7,8

JANUARY

MIN

7,9
7,9
7.9
7,9
7.8

7,6
7,7
7,7
7.8
7.7

7.7
7.7
7,7
7.7
7.7

...

•••
•••

mmm
mmm

8.3
8.1
8.0
7,8

MEAN

7.9
7,9
7.9
7.9
7.8

7.8
7.8
7,8
7.8
7,8

7.7
7.7
7.7
7.7
7,7

mm"
mmm

mmm

mmm

mmm 

mmm 

mmm

mmm
mmm

8.4
8.2
8.0
7.8
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DISSOLVED QXY6EN (DO), IN MILLIGRAMS PER LITER , WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

1
2
3
a
5

6
7
a
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
20
25

26
27
26
29
30
31

FEBRUARY 

MAX MIN MEAN

MARCH APRIL

M£AN MEAN

10.2
10.3
10,a

6.9
10.0
10.1

9.6
10.1
10.2

mmm

mmm

mmm

mmm 

mmm

mmm 

mmm

12.2 
11.7

10. a 
11.1
12.2
13.0 
13.6

13.3 
12.6 
12.3
11.9 
10.6

mmm

mmm

11.7 
10.9

10.3 
10.3 
11.0 
11.3 
12.1

12.4 
11.6 
10.9 
10, S 
9.3

mmm 

mmm

m m 

mm

mmm

11,9 
11,3

10.6 
10.7 
11.5 
12.3 
12.6

12.9 
12.0 
11.7 
11.1 
10.0

MAX

10,7 
10.2 
10.4 
10.3

10.6 
10.7 
10.6

...

10.4 
11.3
11.0

11.3 
11.0 
9.7
9.0 
8.6

mmm

mmm

mmm

mmm

MAY

MIN

9.0 
6.6 
9.3 
9.2

10.1 
9,4 
,9,6
mmm

mmm
mmm

10.0 
10.1 
10,3

10.3 
6,6 
9.0 
6.2 
7.9

mmm

mmm 

mmm
mmm
mmm

mmm 
mmm

MEAN

9,6 
9.9 
9.9 
9.7
mmm

mmm

10.5 
9,9 
10,1
mmm

mmm

10.3 
10.6 
10.7

10.7 
10.1 
9.2 
8.6
8.4

mm

mm

mmm 

mmm
mmm

DAY

1
2
3
4
5

6
7
e
9

10

11
12
13
in
15

16
17 
IB
19
20

21
22
23
20
25

26
27
26
29
30
31

FEBRUARY

MIN MEAN

PH (UNITS) , WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

MARCH

MAX MEAN

8.5 8.2
8.3 
8,3

a.3
8,3
6.4

MAX

8.5
6.4

8.4 
6.5 
8.6 
6,5 
6.4

6,4 
6,3 
8.3
6.4 
8,4

APRIL

MIN MEAN

6.2
6.3

8.3
8.4
8.5 
6.2 
6.2

6.2 
6.1 
6.1 
6.1
8.3

6.4
8.3

8.4
6.4
6.5 
6,4 
6.3

6.3 
6.2
8.2
8.3 
6.3
mmm

MAX

6,4
6.3
6.5 
6,5

6.4 
6.4 
6.4

6.3
6.5 
6.5

6.5 
6.7 
8.5 
6.5 
6.5

MAY

MIN

6.2
6.2
6.3
8.4

6.2 
8.2
8,2

6.2
6.3
8,4

8.4 
6,4 
8.3 
6.3 
6.3

MEAN

8,3 
6.3
8.4 
8,4

6.3
8.3
8.2

6.3
6.4

6.5 
6.5
8.4 
8.4 
8.4
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DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER , MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX

• ••
...
10.1
9.3
8.9

6.2
7.5
...
...
...

e.4
8.2
8.8
8.7

•••
8.7
8.2

...

...
7.9
7.5

...

•••
7.4
7.8
8.0
8.3

JUNE

MIN

...

...
8.5
e.i
7.8

7.5
6.3
...
...
...

7.5
7.6
8.1
e.2
...
...
8.3
6.2
...
...

...
7.2
7.0
...
...

...
6.4
6.7
6.7
6.7
...

MEAN

...

...
9.6
S.7
8.3

7.7
6.8
...
...
...

8.1
7.9
6.4
8.U

...
8.5
7.8

...

...
7.6
7.2
...
...

...
7.2
7.5
7.5
7.7

MAX

s.o
7.1
...
7.1
7.0

6.8
7.0
6.6
6.7
5.9

4.7
5.5
6.9
5.3

5.7
6.4
5.9
5.4

in
6.5
8.7
S.I
8.5
9.5

11.0

JULY

MIN

7.1
6.2
5.6
5.5
5.7

5.6
5.S
5.5
5.1
4.6

4.4
4.4
3.9
4.4

4.3
4.S
4.8
4.6

5.5

4.5
4.6
5.8
6.5
6.9
8.0

MEAN

7.7
6.7
7.7
*.3
*.3

6.2
6.3
6.2
6.0
5.2

4.5
4.7
4.9
4.9

5.2
5.5
5,4
4.9

7.4

5.4
5.9
6.7
7.3
8.0
9.2

MAX

12.9 
10.0 
8.1 
7.7 
10.0

11.9
11.4 
8.S 
7.7

7.4 
8.3

mmm

mmm

6.9
6.6

6.7 
6.1

9.2
10.4 
9.6 
7.1

AUGUST

MIN

8.8 
8.5 
7.4 
7.7 
8.3

7.4 
7.9 
6.5
6.1

6.6 
6.1

5.3
5.6

5.7 
6.1

• *•

mmm

8.0 
6.7 
7.0 
6.7

MEAN

10.0 
9.3 
7.7 
7.7 
9.0

9.4 
9.1 
8.0 
6.7

7.0 
6.7
mmm

• •• 
mmm
I'l

6.1

6.1
6.1
mmm

mmm

8.7 
6.0 
8.2
7.0

MAX

SEPTEMBER

MIN MEAN

11.3
10.6

9.8
12.8
13.9
12.5
6.2

6.3
6.6
9.2

10.3
11.2

11.8
11.3
10.2
10.7
9.7

9.6
8.9
8.6
9.3

10.6

9.2
12.1
10.6
9.1

10.5

7.6
8.5

8.9
8.3
9.5
7.3
6.6

7.7
7.7
8.0
8.7
9.8

10.7
8.5
8.0
9.1
8.5

7.8
7.7
7.7
7.8
7.6

7.8
7.8
7.9
6.3
8.6

9.7
9.5

9.4
9.4

11.1
8.6
7.4

6.0
8.0
8.5
9.2

10.2

11.2
10.0
8.9
9.7
9.1

8.6
8.2
6.1
8.3
S.8

8.6
9.3
8.6
7.4
9.6

PH (UNITS) , WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX

8.5
6.5 
8.5

6.4 
9.6

7.9 
8.1
8.4
8.5

8.3 
8.3

8.0 
8.0

7.8 
8.0 
6.1 
8.2

JUNE

MIN

8.3
8.2 
6.3

8.3 
8.2

7.8 
8.2
8.4

8.3 
8.2

7.9 
7.9

7.7
7.8
7.9 
8.1

MEAN

8.4
8.3
8.4

6.3
6.6

7.8
7.9
6.4 
8.4

6.3 
6.3

8.0 
7.9

7.8
7.9
8.0
8.1

MAX

8.3
8.4
8.2
8.2
8.2

8.2
8.2
8.2
8.1
...

8.0
8.1
8.3
8.0
mmm

8.1
8.1
8.0
7.8

mmm

mmm

8.3

7.9
8.2
8.1
7.9
7.8
7.8

JULY

MIN

8.2
8.3
...
6.1
8.0

6.0
8.0
8.0
7.9
7.9

7.9
7.9
7.9
7.9

7,8
7.9
7.8
7.8
mmm

mmm

mmm

"6

7.6
7.6
7.8
7.7
7.6
7.6

MEAN

8.3
8.3
6.2
8.1
8.1

8.1
6.1
8.1
8.0
6.1

7.9
8.0
8.0
8.0

8.0
8.0
7.9
7.8

mmm

mmm

7.9

7.7
7.8
7.9
7.8
7.7
7.7

MAX

e.u
6.2 
7.8 
7.8 
8.2

8.6 
8.5 
6.2 
8.1
mmm

mmm

8.0 
8.0
mmm

mmm

7.8 
7.7

7.7 
7.7

mmm

mmm

7.9 
8.1 
8.0 
7.7

AUGUST

MIN

7.7 
7.9
7.7 
7.8 
8.0

7.9 
6.0 
7.9 
7.8
...

7.9 
7.8

• ••

mmm

mmm

7.5 
7.6

7.6 
7.6
...

...

7.8 
7.6 
7.6 
7.6

MEAN

7.9 
6.0 
7.8 
7.8 
8.1

8.2 
8.2 
8.1 
7.9

... 
7.9 
7.9
mmm

mmm

mmm 

mmm

7.7 
7.7

7.6 
7.7

7.8 
7.8 
7.8 
7.6

SEPTEMBER

MAX MEAN

8.0
6.0

7.9
8.3
8.5
8.3
6.3

8.3
6.3
6.4
8.5
8.6

8.6
a. a
8.2
6.2
8.2

6.2
8.1
8.1
8.1
6.2

8.2
5«*
6.3
8.2
6.4

7.6
7.8

7.8
7.6
8.0
7.9
7.9

6.3
8.2
6.3
6.3
8.4

8,4
8.1
6.0
8.1
8.1

8.0
6.0
8.0
8.0
7.9

8.0
8.0
8.1
8.0
8.2

7.6
7.9

7.9
6.0
8.2
6.0
8.1

8.3
8.3
8.3
6.4
8.5

8.5
8.4
6.0
8.2
8.2

6.1
6.0
8.0
6.0
8.1

8.1
8.2
8.2
8.1
8.3



310 ST. CROIX RIVER BASIN 

05340600 ST. CROIX RIVER AT MARINE ON ST. CROIX, MINN.

LOCATION.--Lat 45°12'10", long 92°45'55", in SE^NW?i sec.6, T.31 N., R.19 W., Washington County, at Marine on 
St. Croix, 4.2 mi (6.8 km) upstream from Apple River.

PERIOD OF RECORD.--Chemical analyses: November 1973 to September 1974.

REMARKS.--BOD and bacteria data furnished by Metropolitan Waste Control Commission.

QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

SPE. DIS- 
CIFIC SOLVED DIS- 

INSTAN- CON- SOLIDS SOLVED COLOR 
TANEOUS DUCT- (RESI- SOLIDS SUS- TUH- (PLAT- DIS- CARBON 

TEMPER- DIS- ANCE DUE AT (TONS PENDED BIO- INUM- SOLVED DIOXIDE PM 
ATURE CHARGE (MICRO- 180 C) PER SOLIDS ITY COBALT OXYGEN (C02) 

DATE (OEG C) (CFS) MHOS) (MG/L) DAY) (MG/L) (JTU) UNITS) (MG/U (MG/L) (UNITS) 
(00010) (00061) (00095) (70300) (70302) (70299) (00070) (00080) (00300) (00405) (00400)

NOV,
06,..

OEC.
10...

JAN,
!«>*..

FEB.
06...

MAR,
06...

APR,
03...

MAY
2 s*...

JUNE
26..,

JULY
31...

AUG.
26...

SEP.
25...

TIME wTO.
AVG.

DATE

NOV.
06...

DEC.
10...

JAN,
16, .,

FEB.
06...

MAR.

06...
APR,
03...

MftY
2'...

JUNE
26...

JULY
31...

AUG.
28...

SEP.
25...

TIMfc *TD.
AVG.

1,0 3560

.0 1700

,0 700

.0 2570

.0 3890

1.0 3170

20,0 4900

23.0 3500

23.0 1700

21.0 1700

13.0 1700

w m

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

21

23

28

26

26

26

16

21

23

22

23

23

"

DIS
SOLVED
MAG
NE
SIUM
(MG)

(MG/L)
(00925)

6.6

7.3

6.2

6.1

6.2

e,2

6.2

5.8

7.3

7.4

7.1

7.3

158

181

190

190

200

200

132

150

187

170

184

177

OIS-
SOLVED
SODIUM
(NA)

(MG/L)
(00930)

3.0

4,0

3.8

3.7

3.5

4.0

2.6

3.2

19

2.5

3.5

a. 6

106 1020

126 588

134 253

129 895

140 1470

124 1060

97 1280

100 945

Hi 509

108 496

111 509

117

DIS
SOLVED
PO
TAS
SIUM
(K)

(MG/L)
(00935)

1.2

1.2

1.2

1.1

1.2

1.6

1.1

.9

1.4

.7

1.1

1.2

"

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

74

63

95

93

86

94

60

70

87

78

86

63

11

4

10

9

13

8

4

6

12

10

54

13

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

3.1

3.6

3.7

3.4

3.5

3.2

2.3

3.0

3.3

3.1

3.0

3.2

3

2

2

I

5

5

4

3

1

2

2

mm

DIS
SOLVED

SULFATE
(S04)
(MG/L)

(00945)

6.0

7.0

7,4

6.5

6,6

6.3

6.6

6.1

5.7

5.3

5.3

6,3

70

40

30

30

30

30

70

70

30

30

10

""

DIS
SOLVED
FLUO-
RIDE
(F)

(MG/L)
(00950)

.1

.4

.1

.2

.1

.1

.0

,2

.1

.1

.1

.1

12,5

12.4

8.6

9.6

13,0

12.6

8.0

6,9

8,1

6.8

9.4

10.0

DIS
SOLVED
AMMONIA
NITRO
GEN
(N)

(MG/L)
(00608)

.00

.07

.19

.14

.15

.21

.10

.17

.32

,09

,00

.13

2,3

3,2

1.5

5.7

2.2

4.6

7.4

4.3

.9

3.0

3.4

3.5

AMMONIA
NITRO
GEN
(N)

(MG/L)
(00610)

.04

.45

.16

.14

.15

.21

.09

.41

,40

.24

.26

.23

7,6

7,7

6.1

7.5

7.9

7.6

7,2

7.5

8.3

7,7

7,7

7.7
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05340600 ST. CROIX RIVER AT MARINE ON ST. CROIX, MINN.--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
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DATE

NOV.
06...

DEC.
10..,

JAN.
16...

Ob!..
MAR.
06...

APR.
03...

MAY
29...

JUNE
26...

JULY
31...

AUG.
28...

SEP.
25...

TIME HTD.
AVO.

DATE

NOV.
06...

DEC.
10...

JAN.
16, ,,

FEB.
06...

MAR.
06...

APR.
03...

MAY
29...

JUNE
26...

JULY
31...

AUG.
28,, ,

IEP.
25...

TIME HTD.
AVO.

DIS
SOLVED

NITRITE
(N)

(MG/L)
(00613)

.01

.01

.00

.01

.01

.00

.00

.00

.01

.00

.01

.01

DIS
SOLVED
SOLIDS
(TONS
PER

AC«FT)
(T0303)

.U

.IT

.16

.16

. 19

.IT

.13

.14

.is

.IS

.is

.16

DIS
SOLVED

NITRATE
(N)

(MG/L)
(00616)

.21

.31

.53

.«!

.42

.39

.19

.11

.59

.17

.01

.30

PER
CENT

SATUR
ATION

(00301)

90

87

60

68

91

91

90

101

96

77

91

66

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

.21

.29

.55

.43

.45

.43

.23

.12

.95

.34

.40

.40

HARD
NESS
(CA,MG)
(MG/L)

(00900)

80

88

100

98

99

99

70

76

88

85

87

88

TOTAL
NITRO
GEN
(N)

(MS/L)
(00600)

.86

.86

1.0

.76

1.1

1.4

1.0

1.9

2.2

1.7

1.6

1.3

NON-
CAR-

BONATE
HARD
NESS
(MG/L)

(00902)

6

5

9

6

11

S

11

7

1

7

0

6

CIS- 
SOU-
VED-
PHOS-

PHORUS
CP)

(MG/L)
(00666)

.03

.03

.03

.02

.31

.03

.03

.16

.02

.04

.04

.07

80DIUM
AD

SORP
TION

RATIO

(00931)

.1

.2

.2

.2

.2

.2

.1

.2

,9

.1

.2

.2

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

• •

mm

.09

mm

.39

..

..

..

.»

mm

•"

"•

PERCENT
SODIUM

(00932)

7

9

7

7

7

8

7

8

32

6

8

0

BIO- 
CHEM.
ICAL

OXYGEN
DEMAND
5 DAY
(M6/L)

(00310)

..

1.2

1.8

,3

1.0

1.2

2.0

2.0

2.2

2.8

1.2

1.6

OIS
SOLVED

AMMONIA
(NH4)
(MS/L)

(71846)

.00

.09

.24

.18

.19

.27

.13

.22

.41

.12

.00

.17

PHENOLS

(US/L)
C32730)

0

b

20

0

I

8

1

4

1

3

10

5

OIS
SOLVED

NITRATE
(ND3)
(MS/L)

(718!>1)

.93

1.4

2.3

1.8

1.9

1.7

,84

.49

2.6

,7b

.04

1.3

FECAL
COUI-
FORM
(COL.
PER

100 ML)
(31616)

..

68

60

120

92

96

72

8

• -

72

56

**

DIS
SOLVED

NITRITE
(N02)
(MC/L)

(718b6)

.03

.03

.00

.03

.03

.00

.00

.00

.03

.00

.03

.02

STREP
TOCOCCI
(COL
ONIES
PER

100 ML)
(31679)

«-

• •

mm

mm

mm

mm

mm

mm

0

28

8

• »

TOTAL
NITRO
GEN
(N03)
(MS/L)

C71887)

3.8

3.8

4.S

3.4

4.8

6.3

4.5

e,b
9.5

7.7

7.1

5.8



312 MISSISSIPPI RIVER MAIN STEM 

05344980 MISSISSIPPI RIVER AT LOCK AND DAM 3, NEAR RED WING, MINN.

LOCATION.--Lat 44°36'36", long 92°36'36", in SW?sNW?s sec.10, T.113 N., R.15 W. , Goodhue County, on right bank on 
downstream side of dam, 5 mi (8 km) northwest of Red Wing, and at mile 796.7 (1,282 km) upstream from Ohio 
River.

DRAINAGE AREA.--46 ,600 mi 2. (120,700 km 2 ), approximately.

PERIOD OF RECORD.--Chemical analyses: July 1969 to current year. 
Water temperatures: August 1969 to current year.

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
10..
25..

NOV.
26..

DEC.
19..

JAN.
30..

FEB.
27..

MAR.
27..

APR.
17..

MAY
OB..

JUNE
OS..

JULY
17..

AUG.
21..

SEP,
16..

TIME WTD
AVG.

SPE 
CIFIC 

INSTAN- CON. 
TANEOUS DUCT- 

TEMPER. DIS. ANCE 
ATURE CHARGE (MICRO. 
(DEG C) (CFS) MHOS) 
(00010) (00061) (00095)

. 16
13

3

,

,

,

,

6

13

21

26

26

18

t

DATE

OCT.
10...
25...

NOV.
28...

DEC.

JAN)"
30...

FE8.
27...

MAR.
27...

APR.
17...

MAY
06...

JUNE
05...

JULY
17...

AUG.
21...

SEP.
16...

.0 11000

.0 32700

.0 30000

.0 12000

.0 9460

,0 9960

.0 14500

.0 44500

.0 31600

.0 29660

,0 9600

,0 9940

.0 5340

•-

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

45
..

52

54

49

48

54

55

39

48

47

37

35

mm

DIS
SOLVED
MAG
NE
SIUM
(MG)

(MG/L)
(00925)

16
..

17

18

17

17

19

16

14

16

17

14

14

366
310

422

446

420

510

450

410

310

406

360

342

260

390

DIS 
SOLVED 
SOLIDS 
(RESI 
DUE AT 
1BO C) 
(MG/L) 

(70300)

304
-.

252

271

262

287

290

263

207

249

252

209

199

254

DIS 
SOLVED COLOR 
SOLIDS SUS- TUR- (PLAT- DIS- CARBON 
(TONS PENDED BID- INUM- SOLVED DIOXIDE PH 
PER SOLIDS ITY COBALT OXYGEN (C02) 
DAY) (MG/L) (JTU) UNITS) (MG/L) (MG/L) (UNITS) 

(70302) (70299) (00070) (00080) (00300) (00405) (00400)

9030

20400

6780

6690

7730

11400

31600

17BOO

19900

6530

5610

2B70

DIS.

..

••

SOLVED
DI8-

SOLVED
SODIUM
(NA)

(MG/L)
(00930)

11
..

6.9

12

14

16

11

6.6

7.2

9.2

12

11

15

PO
TAS
SIUM
(K)

(MG/L)
(00935)

2.8
mm

2.6

2.7

2.6

2.8

3.6

3.4

2.6

2.6

2.6

2.5

2.4

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

147
122

156

171

167

173

176

162

120

148

149

139

134

47
mm

20

0

5

8

12

19

35

31

27

23

12

20

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

12
6.1

12

16

16

22

14

11

7.6

11

14

13

13

10
55

25

b

4

6

10

20

20

10

10

8

8

mm

DIS
SOLVED

SULFATE
(804)
(MG/L)

(00945)

29
31

32

33

28

32

47

40

33

40

41

20

18

40 6.6 5.7 7,7
70 9.2 — B.2

40 12.2 3.9 7.9

40 14.3 6.6 7.7

30 11.0 1.0 8.5

30 11.0 4.3 7.9

20 13.0 1.7 6.3

30 11.2 .6 B.7

50 9,6 «.7 7,7

40 •- 7.2 7.6

40 6.4 3.7 7.9

30 6.1 11 7.0

40 6.4 2.1 6,1

9,9 4.4 6.0

DIS-
DIS- SOLVED
SOLVED AMMONIA AMMONIA
FLUO- NITRO- NITRO-
RIDE GEN GEN
(F) (N) (N)

(MG/L) (MG/L) (MG/L)
(00950) (00606) (00610)

.45 .52
.. •• •-

.2 .34 .36

.4 .56 .57

.4 .65 1.0

.4 .61 .65

,4 .64 .66

.3 .16 .50

.1 .22 .33

1.3 .14 .33

.2 .02 .06

.2 .76 .76

.2 .64 .65

TIME NTD.
AVG. 47 17 12 2.6 151 13 33 .4 .49 .56
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EXTREMES.--Current year:
Water temperatures: Maximum, 28°C July 19-21; minimum, freezing point on many days during winter period. 

Period of record:
Water temperatures: Maximum, 28°C July 2, 14, 17, 30, 1970, Control Commission July 19-21, 1974; minimum, 

freezing point on many days during winter period.

REMARKS.--Some analyses furnished by Metropolitan Waste Treatment Plant. Water discharge furnished by the 
St. Paul District, Corps of Engineers.

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
10...
25...

NOV.
26...

DEC.
19...

JAN.
30...

FIB.
27...

MAR.
27...

APR.
17...

MAY
06...

JUNE
OS...

JULY
IT...

AU6.
21...

SEP.
18...

TIME WTD,
AVG.

DIS
SOLVED

NITRITE
(N)

(M8/L)
(00613)

.06
• •

.05

.01

.05

.02

.05

.04

.02

.04

.05

.00

.00

.04

DIS
SOLVED

NITRATE
(N)

(MG/L)
(00616)

1.5
mm

3.0

2.2

.92

.66

2.0

3.0

.57

1.4

1.1

.37

1.2

1.5

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

mm

mm

3.0

2.2

1.1

.69

2.0

3.1

.78

1.4

1.3

1.4

1.2

1.7

WATER QUALITY DATA

DATE

OCT.
10...
25...

NOV.
26...

DEC.
19...

JAN.
30...

FEB.
27...

MAR.
27...

APR.
17...

MAY
06...

JUNE
OS...

JULY
17...

AUG.
21...

SEP.
16...

TIME WTD.
AVG,

DIS.
SOLVED
SOLIDS
(TONS
PER
AC-FT)
(70305)

.«!
mm

.34

.37

.36

.39

.39

.36

.26

.34

.34

.26

.27

.34

PER
CENT
SATUR
ATION

(00301)

7«
69

93

101

77

77

92

97

93

• •

80

74

91

87

HARD
NESS
(CA.MG)
(MG/L)

(00900)

160
140

200

210

190

190

210

210

160

190

190

150

ISO

182

TOTAL
NITRO
GEN
(N)

(MG/L)
(00600)

••
• •

4.4

3.1

2.6

2.4

3.7

4.7

2.3

3.4

3.2

2.6

3.1

3.2

, WATER

NDN-
CAR-

BONATE
HARD
NESS
(MG/L)

(00902)

32
mm

42

36

25

17

37

50

35

46

36

11

11

32

DIS 
SOL
VED-
PHOS

PHORUS
(P)

(MG/L)
(00666)

.12
••

.14

.16

.22

.21

.22

.14

.09

.12

.10

.13

.15

.15

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

• •
mm

mm

mm

mm

mm

mm

.15

mm

mm

mm

mm

"

..

YEAR OCTOBER 1973

SODIUM
AD

SORP
TION

RATIO

(00931)

.4
• •

.3

.4

.4

.6

.3

.3

.3

.3

.4

.4

.5

.4

PERCENT
SODIUM

(00932)

12
mm

9

11

13

17

10

8

9

9

12

14

18

12

BIO 
CHEM
ICAL

OXYGEN
DEMAND
5 DAY
(MG/L)

(00310)

3.4
2.0

2.0

7.6

11

2.4

2.4

3.3

5.0

mm

4.4

3.2

3.7

4.2

PHENOLS

(UG/L)
(32730)

2
• •

2

0

0

5

7

3

7

0

3

3

1

3

FECAL
COLI-
FORM
(COL.
PER

100 ML)
(31616)

46
120

85

36

20

46

4

52

4000

mm

140

20

7

••

STREP
TOCOCCI
(COL*
ONIE8
PER

100 ML)
(31679)

••
••

• •

••

mm

mm

mm

mm

mm

mm

158

352

128

mm

TO SEPTEMBER 1974

DIS
SOLVED
AMMONIA
(NH4)
(MG/L)

(71846)

.56
mm

.44

.75

1.1

1.0

.82

.23

.28

.16

.03

.96

1.1

.62

DIS
SOLVED

NITRATt
(N03)
(MG/L)

(71651)

6.6
--

13

9.7

4.1

3.8

8.6

13

2.5

6.0

4.6

1.6

5.1

6.6

DIS
SOLVED

NITRITE
(N02)
(MG/L)

(71856)

.20
mm

.16

.03

.16

.07

.16

.13

.07

.13

.16

.03

.13

.12

TOTAL
NITRO
GEN
CMOS)
(MG/L)

(71687)

mm
mm

19

14

12

11

16

21

10

15

14

12

14

14
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05344980 MISSISSIPPI RIVER AT LOCK AND DAM 3, NEAR RED WING, MINN.--Continued

TEMPERATURE (DEC. C) OF HATER , MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

OCTOBER 

MAX MIN

NOVEMBER DECEMBER

MAX MIN MAX MIN

1
2
3
a
5

6
7
e
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
2U
25

26
27
26
29
30
31

TH

»••
ie.o
le.o
ie.o
17.5

17.0
16.0
17.0
mmm
mmm

ie.o
•••
-••
16.5
16.0

15.0
14. 0
14. 0
13.5
13.5

13.5
13.5
13.5
14.0
13. 5

13.5
13.0
12.0
11.0
10.5
10.5

ie.o

• ••

IT. 5
16.0
17.5
17.0

16.0
16.0
16.0
• ••
...

ie.o
...
...
16.0
15.0

14.0
13.5
13.5
13.0
12.5

12.5
12.5
13.0
13.0
13.0

13.0
12.0
11.0
10.5
10.0
10.0

10.0

10.0
9.5
9.5
8.5
7.5

fc.5
6.5
5.5
4.0
4.0

4.0
5.0
6.0
6.0
6.0

6.0
5.5
6.0
6.0
6.0

6.0
5.5
5.5
5.5
5.5

5.0
5.0
4.5
3.5
3.5
m»m

10.0

9.5 .0
9.5 .0
«.5 .0
7.5 .0
6.5 .0

6.0 .0
5.5 .0
4.0 .0
3.5 .0
3.0 .5

3.5 .5
4.0 .5
4.5 .0
6.0 .0
6.0 0.5

5.5 1.0
5.0 1.0
5.5 0.5
5.5 0.5
5.5 0.5

5.5 0.5
5.5 0.5
5.0 0.5
5.0 0.5
5.0 1.0

5.0 1.0
4.5 0.5
3.5 0.5
3.0 0.5
3.0 0.5
... 0.5

3.0 3.0

2.5
2.5
3.0
2.0
1.0

1.0
1.0
1.0
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.0

0.0
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.0

0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
1.0
0.5
0.5
1.0

1.0
1.0
1.0
1.0
1.0
1.0

1.0

0.0 (
0.0
0.0
0.0 (
0.0

0.0
0.0 (
0.0 (
0.0 (
0.0

0.0
0.0
0.0
0.0
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
1.0 •
1.0
0.5

0.0

).5 <
).5 <
».s
>.5 (
1.0 (

).S (
).5 (
).5 <
>.5 (
1.0 (

.0 (

.0

.0

.0

.0

.0

.0

.5

.5

.5

.5

.5
1.5
US
1.5

L.5
1.5
1.5
... i
• •• i
• •• i

1.5

).0
>.s
).o
).o
).5

>.*
>.5
).5
>.s
>.s
).5
1.0
1.0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
1.0
»..
...
•••

9.0

1.5
2.0
2.5
2.5 4
3.5 4

3.5
3.5
3.S
3.5
3.5

3.5
3.5
3.5
3.5
3.0

3.0
3.0
3.0
3.0
3.0

2.5
2.0
1.0
1.0
1.5

2.0
2.0
1.5
2.0 <
2.5 .
3.0 <

3.5

1.0
1.5
8.0
t*o
i.S

.0

.0

.0
•o
.5

.0

.0

.0

.5

.5

.5
• 0
.0
.5
.5

.5
• 0
.5
.5
.0

.9

.5
1.5
t.o
2.0
*.*

8.S

DATE

OCT. 
10.., 70

MATER QUALITY DATA, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

PIS- 
SOLVED
ALUM. 
INUM
(AD 
(UG/D 

(01106)

SUS 
PENDED 
ALUM. 
INUM 
(AL) 

CUG/l) 
(01107)

TOTAL 
ALUM 
INUM 
(AD 

(UG/L) 
(01105)

TOTAL 
ARSENIC 

(AS) 
(US/1) 

(01002)

TOTAL 
BARIUM 
(BA) 
(US/D 

(01007)

TOTAL 
BERYL 
LIUM 
(BE) 
(US/D 

(01012)

DIS 
SOLVED 
BORON 

(B) 
(US/D 

(01020)

SUS 
PENDED 
BORON 

(b) 
(UG/D 

(01021)

TOTAL 
BORON 

(B) 
CUG/D 

(01022)

TOTAL 
CAD 
MIUM 
(CD) 
(US/D 

(01027)

TOTAL 
CHRO- 
MIUM 
(Cft) 
(US/D 

(01034)

TOTAL 
COBALT 
(CO) 
(US/D 

(01037)

260 350 90 440 530

DATE

OCT.
10...

DIS
SOLVED
COPPER
(CU)

(U6/L)
(01040)

7

SUS
PENDED
COPPER
(CU)
(UG/D

(01041)

3

TOTAL
COPPER
(CU)

(UG/L)
(01042)

10

CYANIDE
(CN)
(MG/D

(00720)

.01

TOTAL
FLUO-
RIDfc
(F)

(MG/L)
(00951)

.5

DIS
SOLVED
IRON
(FE)

(UG/L)
(01046)

190

TOTAL
IRON
(Ft)

(UG/L)
(01045)

880

TOTAL
LEAD
(PB)

(UG/L)
(01051)

<50

TOTAL
LITHIUM

(LI)
(UG/L)

(01132)

0

DIS
SOLVED
MAN

GANESE
(MN)

(UG/L)
(01056)

60

SUS
PENDED
MAN-

GANESE
(MN)
(UG/D

(OlOb4)

110

TOTAL
MAN

GANESE
(MN)
(UG/D

(010S5)

170
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315

DAY

1
2
3
a
5

6
7
8
9
10

11
12
13 
U
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31

MONTH

APRIL

MAX

3.0
4.0
«.o
4.0
a. 5

5.5
6.0
6.5
7.0
7.5

7.5
6.0
8.0
7.5
7.5

8.5
9.0
9,5
9.5
10.5

10.5
10.0
10.0
11.0
12.0

13.5
14,5
15.5
15.5
15.5
• ••

MIN

2.5
2.5
3.0
2.5
3.0

4.0
5.0
5.5
5.5
5.5

7.0
7.0
7.5
6.5
6.5

6.5
7.0
6.0
6.0
6.5

9.5
9.0
8.5
9.0
10.0

11.0
12.0
13.5
14.0
14.0
••-

MAY

MAX

15.5
15.5
15.0
14.5
15.0

15.0
14.5
13.0
12.5
12.0

13.0
12.5
12,0
12.0
13.0

13.5
15.0
14.5
14.5
16.5

17.5
16.0
17.5
15.5
16.5

17.5
18.0
16.0
19.5
19.0
19.5

MIN

14.0
14.0
14,0
13.5
13.5

13.0
13.0
12.5
12.0
12.0

12.0
12.0
11.5
11.0
11.5

12.5
13.0
13.5
13.0
14.0

16.0
16.5
15.5
15.0
15.0

U.O
16.5
17.0
17.5
18.5
17.5

JUNE

MAX

19.0
19.5
20.5
21.0
22.0

21.5
21.0
22.0
21.5
20.0

20.5
20.0
21.0
21.0
20.5

16.5
19.0
20.0
21.0
21.0

22.0
22.5
22.5
23.5
24.0

24.0
24.0
24.0
24.5
24,0
...

MIN

18.5
16.0
18.5
19.5
20.5

21.0
20.5
20.5
20.5
19.0

19.0
19.0
19.0
20.0
16.5

16.0
16.0
19.0
19.5
20.0

20.0
21.5
21.0
21.0
22.5

22.5
22.5
22.5
23.0
23.5
...

JULY

MAX

24.0
25.0
26.0
25.5
26.0

26.0
26.5
27.5
26.0
26.0

27.0
26.5
27.0
27.0
28.0

27.5
27.5
27.5
26.0
26.0

26.0
27,5
27.5
27.0
27.5

27.5
27.5
27.0
26.0
25.5
25.5

MIN

23.5
24.0
24.5
25.0
24.5

25.0
25.5
26.5
27.0
27.0

26.5
25.5
25.5
26.5
27.0

27.0
27.0
26.5
26.5
27.0

27.0
26.5
26.0
26.5
26.0

26.5
26.0
26.0
25.0
24.5
24.0

AUGUST

MAX

26.0
25.0
24.5
2«!.5
23.5

24.0
24.0
24,0
24.0
24.0

23.0
23.5
23.5
24.0
24.0

24.5
24.5
24.5
25.0
25.0

26.0
25.5
24.5
24,0
24.0

25.0
24.5
24.0
23.5
23.0
22.0

MIN

24.5
24.5
22.5
21.5
22.0

23.0
23.5
23.5
23.5
23.5

23.0
22.5
23.0
23.5
23.5

24.0
24.0
24.0
24.0
24.5

25.0
24.5
23.5
23.5
23.5

24.0
23.5
23.5
22.5
22.0
21.0

SEPTEMBER

MAX

21.0
20.5
20.0
19.5
19.5

19.5
19.0
20.0
20.0
19.5

19.5
19.5
16.5
16.0
16.0

16.5
19.5
19.0
19.0
19.0

16.5
17.5
17,0
16.5
16.5

17.0
17.5
17.5
16.5
15.5
...

MIN

20.5
19.5
19,0
19,0
19.0

19.0
19.0
19.0
19.0
19.0

19.5
18.5
16.0
17.5
17,5

17.5
18.0
16.5
16.5
18.5

17.5
16,5
16.0
16.0
16.0

16.0
17,0
16.5
15,5
14.0
— — n

15.5 2.5 19.5 11.0 24.5 16.0 26.0 23.5 26.0 21.0 21,0 14.0

MATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
10...

TOTAL
MERCURY

(H6)
tUS/L)

C7i»00)

.0

TOTAL
MOLYB
DENUM
(MO)

CUG/L)
(01063)

2

TOTAL
NICKEL
(NI)

CUG/L)
(01067)

25

OIL
AND

GREASE
(MG/L)

(00550)

1

TOTAL
SELE
NIUM
(8E)

CUG/L)
(01147)

6

TOTAL
SILVER
(AG)

(UG/L)
(01077)

<10

DIS
SOLVED
STRON
TIUM
(6H)

(UG/L)
COlObO)

no

SUS
PENDED
STRON
TIUM
(SR)

•(UG/L)
(01081)

0

TOTAL
STRON
TIUM
CSR)

(UG/L)
(01062)

100

TOTAL
VANA
DIUM
(V)

(UG/L)
(01067)

3.6

DIS
SOLVED
UNC
(ZN)

(UG/L)
(01090)

140

DATE

NOV.
28...

uI8-
SOLVED
GROSS
ALPHA

AS
U.NAT,
(UG/L)

e.i

SUS
PENDED
GROSS
ALPHA

AS
U-NAT,
(UG/L)

.7

DIS
SOLVED
GROSS
BETA
AS

CS-137
(PC/L)

6.6

SUS
PENDED
6ROSS
BETA
AS

CS-137
(PC/L)

1.5

DIS
SOLVED
GROSS
BETA

AS SR90
/Y90
CPC/L)

5.6

SUS
PENDED
GROS6
BETA

AS SR90
/Y90
(PC/L)

1.3

DIS
SOLVED
RA-226
(RADON

METHOD)
(PC/L)

.08

DIS
SOLVED

NATURAL
URANIUM

(U)
(UG/L)

2.3

TOTAL
FILT-
RABLE

RESIDUE

(MG/L)

290

TOTAL
NON-

FIUT-
RABLE

RESIDUE

(MG/L)

18



316 VERMILLION RIVER BASIN 

05345000 VERMILLION RIVER NEAR EMPIRE CITY, MINN.

LOCATION.--Lat 44°40'00", long 93°03'17", on line between sections 23 and 24, T.114 N., R.19 W., Dakota County 
at gaging station, on right bank on downstream side of bridge on County Road 79, 2 mi (3.2 km) northwest of 
Empire City and 4 mi (6.4 km) northeast of Farmington.

DRAINAGE AREA.--110 mi 2 (285 km 2 ).

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
17...

NOV.
09...

DEC,
11...

JAN,
14...

FEB.
19,..

MAR,
28...

MAY
06...

JUNE
06, t.

JULY
03...
26...

SEP.
09...

TIME HTD.
AVG.

DATE

OCT.
17...

NOV.
09. ..

DEC.
11...

JAN,
14...

FEB.
19...

MAR,
28...

MAY
06...

JUNE
06, .,

JULY
03...
26...

SEP.
09...

TIME *TD,
AVG.

AIP
TEMPER.
ATURE
(DEC C)
(00020)

m*

-1.0

««

*.

-.

.5

11.5

16.0

26.0
30.0

16.5

• »

PH

(UNITS)
(OOOQO)

7.6

6.0

7.9

7.6

7.6

7.7

8,2

8,0

6.0
7.9

8.0

7.9

TEMPER
ATURE
(DEC C)
(00010)

9.0

2.5

.5

.0

2.0

a. 5

9.0

16,0

20.0
21.0

U.5

• m

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

71

74

et

72

72

76

77

73

70
71

72

7«

INSTAN-
TAMEOUS

DIS
CHARGE
(CFS)

(00061)

36

26

32

17

23

44

39

60

35
24

22

"•

DIS
SOLVED
MAG
NE
SIUM
(MIS)

(MG/L)
(00925)

26

26

27

25

23

25

26

24

25
24

23

25

SPE 
CIFIC
COM-
DUCT-
ANCE
(MICRO-
MHUS)
(00095)

634

632

668

590

610

520

560

591

650
600

610

606

DIS
SOLVED
SODIUM
(NA)

(MG/L)
(00930)

21

18

18

13

22

27

9,9

14

14
25

26

19

DIS 
SOLVED
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

(70300)

ui«

370

398

343

363

395

347

343

338
373

395

371

DIS
SOLVED
PO
TAS
SIUM
(K)

(MG/L)
(00935)

3.1

3.0

3.0

2.9

3.5

3.6

2.2

2.2

2.3
3.7

3.3

3,0

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

(70302)

40.2

26.0

iu.4

15.7

22.5

46.9

36.5

55.6

31.9
24.4

23.5

"*

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

246

251

272

241

241

251

253

244

230
247

244

247

SUS
PENDED
SOLIDS
(MG/L)

(70299)

25

10

9

16

8

9

7

24

20
a

5

13

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

30

29

31

23

35

42

16

22

22
37

41

30

TUR
BID
ITY
(JTU)

(00070)

tt

2

5

1

1

4

2

5

5
2

3

"•

DIS
SOLVED
SULMTE
(S04)
(MG/L)

(00945)

47

41

42

37

39

40

43

42

33
40

41

40

COLOR
(PLAT
INUM.
COBALT
UNITS)
(00080)

10

5

4

to

10

6

10

20

5
10

7

••

DIS
SOLVED
FLUO"
RIDE
(F)

(MG/L)
(00950)

mm

.0

.3

.3

,4

,4

,4

.3

.2

.2

.2

.3

DIS
SOLVED
OXYGEN
(MG/L)

(00300)

8,6

12.0

10.2

7.0

9.8

8.8

10.6

6.0

6.4
6.6

7.7

8.7

DIS
SOLVED
AMMONIA
NITRO
GEN
(N)

(MG/L)
(00608)

.24

.31

,47

.01

1.8

1.2

.09

.04

.04

.25

.03

.41

CAKBON
DIOXIOE
(C02)
(MG/L)

(00405)

7.7

4.9

6.7

12

12

9.8

3.1

4.8

4.5
6.1

4,6

6,9

AMMONIA
NITRO
GEN
(N)
(MG/U

(00610)

.17

.36

.48

1.0

1.9

1.3

.11

.10

.09

.25

.15

.53
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05345000 VERMILLION RIVER NEAR EMPIRE CITY, MINN.--Continued 

PERIOD OF RECORD.--Chemical analyses: October 1972 to current year. 

REMARKS.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, Minn.

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
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DATE

OCT.
IT...

NOV.
09...

DEC.
It...

JAN.
14...

FEB.
19...

MAR.
28...

MAY
06...

JUNE
06...

JULY
03...
26...

SEP.
09...

TIME WTD.
AVG.

DATE

OCT.
17...

NOV.
09...

DEC.
11...

JAN.
H...

FEB.
19...

MAR.
26...

MAY
06...

JUNE
06...

JULY
03...
26...

SEP.
09...

TIME WTD.
AVG.

DIS
SOLVED

NITRITE
(N)

(MG/L)
(00613)

.OB

.02

,00

.05

.05

.02

.03

.06

.05

.23

.14

.07

DIS
SOLVED
SOLIDS
(TONS
PER

AC-FT)
(70303}

.56

.50

.54

.47

.49

.54

."7

.47

.46

.51

.54

.51

DIS
SOLVED

NITRATE
(N)

(MG/L)
(00616)

1.9

2.0

.87

2.3

2.1

1.7

1.4

1.2

2.5
2.2

2.3

1.9

PER
CENT
SATUR
ATION

(00301)

70

90

72

48

74

71

96

B7

71
78

77

76

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

mm

2.1

2.2

2.4

2.1

1.7

1.4

1.3

2.5
2.4

2.6

2.1

HARD
NESS
(CA,MG)
(MG/L)

(00900)

280

290

310

280

270

290

300

280

280
280

270

285

TOTAL
NITRO.
GEN
(N)

(MG/L)
(00600)

mm

3.4

3.3

4.0

4.9

3.7

1.9

1.6

3.4
3.1

3.4

3.3

NON.
CAR-

SONATE
HARD
NESS
(MG/L)

(00902)

37

41

41

42

33

42

47

36

46
29

31

39

DIS-
SOL-
VED-
PHOS-

PHORUS
(P)

(MG/L)
(00666)

.79

.64

.40

1.0

1.1

.71

.44

.45

.37
1.0

.75

.70

SODIUM
AD

SORP
TION

RATIO

(00931)

.5

.5

.4

.3

.6

.7

.3

.4

.4

.7

.7

.5

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

• •

..

• •

1.0

1.1

.72

„

-•

• •
••

«

"

PERCENT
SODIUM

(00932)

14

12

11

9

15

17

7

10

10
16

17

13

BIO.
CHEM-
ICAL

OXYGEN
DEMAND
5 DAY
(MG/L)

(00310)

2.3

2.5

2.3

5.2

5.6

4.B

4.5

2.6

2.6
3.4

2.S

3.5

DIS
SOLVED
AMMONIA
(NIMil)
(MG/L)

(71646)

.31

.40

.61

.01

2.3

1.5

.12

.05

.05

.32

.04

.52

PHENOLS

(UG/L)
(32730)

2

0

3

• •

4

6

0

3

4
3

1

3

DIS
SOLVED

NITRATE
(N03)
(MG/L)

(71651)

6.5

8.8

3.9

10

9.1

7.4

6.1

5.5

11
9.6

10

6.2

FECAL
COLI-
FORM
(COL.
PER

100 ML)
(31616)

100

1130

0

0

0

20

170

5600

620
220

350

•"

DIS
SOLVED

NITRITE
(N02)
(MG/L)

(71656)

.26

.07

.00

.16

.16

.07

.10

.20

.16

.76

.46

.22

STREP
TOCOCCI
(COL
ONIES
PER

100 ML)
(31679)

mm

mm

mm

mm

mm

mm

mm

mm

240
184

120

"•

TOTAL
NITRO
GEN
(N03)
(MG/L)

(71887)

._

15

15

16

22

16

6.4

6.1

15
14

15

Ib
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05345000 VERMILLION RIVER NEAR EMPIRE CITY, MINN.--Continued

WATER OUALITY OAT*. WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
17...

DIS
SOLVED
ALUM.
INUM
(AL)

(US/I)
(01106)

10

SUS
PENDED
ALUM
INUM
(AL)

(UG/L)
(01107)

490

TOTAL
ALUM«
INUM
(AL)

(UG/L)
(01105)

bOO

TOTAL
ARSENIC

(AS)
(UG/L)

(01002)

0

TOTAL
BARIUM
(BA)

(UG/L)
(01007)

0

TOTAL
BERYL
LIUM
(BE)

(UG/L)
(01012)

0

DIS
SOLVED
BORON

(B)
(UG/L)

(01020)

100

SUS
PENDED
BORON

(B)
(UG/L)

(01021)

170

TOTAL
BORON

(B)
(UG/L)

(01022)

270

TOTAL
CAD
MIUM
(CD)

(UG/L)
(01027)

<10

TOTAL
CHRO
MIUM
(CR)

(UG/L)
(01030)

0

TOTAL
COBALT
(CO)

(UG/L)
(01037)

<25

DATE

OCT.
17...

DIS
SOLVED
COPPER
(CU)

(UG/L)
(01040)

5

SUS
PENDED
COPPER
(CU)

(UG/L)
(01041)

5

TOTAL
COPPER
(CU)

(UG/L)
(01042)

<10

CYANIDE
(CN)

(MG/L)
(00720)

.01

TOTAL
FLUO-
RIDE
(M

(MG/L)
(00951)

.3

DIS
SOLVED
IRON
(PE)

(UG/L)
(01046)

40

TOTAL
IRON
(FE)

(UG/L)
(01045)

1000

TOTAL
LEAD
(PB)

(UG/L)
(01051)

<50

TOTAL
LITHIUM

(LI)
(UG/L)

(01132)

0

DIS
SOLVED
MAN

GANESE
(MN)

(UU/L)
(01056)

120

SUS
PENDED
MAN

GANESE
(MN)

(UG/L)
(01054)

BO

TOTAL
MAN

GANESE
(MN)

(UG/L)
(0105*)

200

DATE

OCT.
17...

TOTAL
MERCURY

(HG)
(UG/L)

(71900)

.2

TOTAL
MOLYB
DENUM
(MO)

(UG/L)
(01062)

2

TOTAL
NICKEL
(NI)

(UG/L)
(01067)

25

OIL
AND

GREASE
(MG/L)

(00550)

13

TOTAL
SELE
NIUM
(5E)

(UG/L)
(01147)

3

TOTAL
SILVER
(AG)

(UG/L)
(01077)

<10

DIS
SOLVED
STRON
TIUM
(SH)

(UG/L)
(01080)

100

SUS
PENDED
STRON
TIUM
(SH)

(UG/L)
(01081)

0

TOTAL
STRON
TIUM
(SH)

(UG/L)
(01082)

90

TOTAL
VANA
DIUM
(V)

CUC/L)
(01067)

3.7

DIS
SOLVED
ZINC
(ZN)

(UG/L)
(01090)

20
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05345000 VERMILLION RIVER NEAR EMPIRE CITY, MINN.--Continued 

TEMPERATURE (DEC. C) C^ WATER , WATER YtAR OCTOBER 1973 TO SEPTEMBER 1974

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

FEBRUARY

MAX

0.5
0.5
...
0.0
...

...
*<••
• ••

0.5
•••

0.5
...
2.0
2.0
2.0

2.5
...
...
• ••
...

«••

• ••

**•

• •*

3.5

4.5
5.5
5.0
...
...
...

SPECIFIC

WIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.5
1.0

2.0
...
...
...
...

...

...

...

...

0.5

1.5
3.0
2.5
...
...
...

MEAN

0.0
0.0
...
0.0
2.0

2.0
...
...
0.0
2.0

0.0
3.5
1.0
1.0
1.5

2.5
...
...
...
...

...

...

...

...
2.5

3.0
4.0
3.5
...
...
...

CONDUCTANCE

MAX

4.5
...
...
...
...

4.0
4.5
3.5
5.5
7.0

6.0
...
...
...
...

...

...
4.5
6.5
4.5

5.0
4.0
1.5
2.0
6.5

6.5
8,0
7.0
5.0
6.5
5.0

(MICROMHOS/CM

FEBRUARY

MAX

640
62«
645
648
592

608
633
624
626
612

608
620
595
593
614

603
...
...
627
661

707
618
...
...
721

735
785
755
...
...
...

MIN

600
591
593
603
570

562
581
589
597
591

564
5S4
557
573
580

586
...
...
593
595

589
590
...
...
703

682
714
69}
...
...
...

MEAN

612
607
616
630
562

594
611
607
608
601

587
577
579
585
597

595
...
...
612
619

624
600
...
...
711

701
7tt2
723
...
...
...

MAX

744
747
...
...
369

380
455
510
556
600

...

...

...

...

...

...

...
630
687
718

700
719
718
744
737

731
768
736
744
722
719

MARCH

MJN MEAN

1.5

...

...

...

1.0
0.5
1.5
2.5
1.5

3.0
...
...
...
...

...

...
3.5
1.0
2.5

0.5
0.5
0.0
0.0
0.0

1.0
3.5
4.5
3.5
4.0
3.5

AT 25 OEG

MARCH
MIN

700
699
...
...
353

349
377
452
513
560

...

...

...

...

...

...

...
607
608
647

633
661
637
638
665

640
699
691
669
696
646

3.0

...

...

...

2.5
2.5
2.0
3.5
a,o

4.5
...
...
...
...

...

...
4.0
3.5
3.5

3.0
2.0
0.5
1.0
3.5

4.5
5.5
5.0
4.0
5.5
4.0

. 0 i

MEAN

714
726
...
...
360

360
406
472
528
572

...

...

...

...

...

...

...
616
629
674

656
666
666
700
697

677
724
711
703
707
674

MAX

4.5
6.5
5.5
5.5
7.0

6.5
6,0
7.0
6.5

10.0

9.0
10.0
9.0
7.0
9.5

12.0
14.5
15.0
15.5
16.5

15.5
11.5
11,5
12.0
16.0

17.5
17.5
17.0
17,5
15.5
...

WATER YEAR

MAX

...

572
560
546
464

461
462
524
552
569

590
590
591
562
605

612
616
616
625
620

616
617
561
57"
571

573
575
565
582
562
...

APRIt

MIN

3.0
2.5
1.0
0.5
1.5

3.0
4.5
3.5
5.0
8.5

6.0
8.0
7.0
5.0
4.5

6.5
8.0
10.5
9.5
13.0

12.0
6.5
5.5
7.0
9.0

11.5
14.0
13.5
12.5
11.0
...

OCTOBER

APRIL

MIN

569
539
458
446
469

409
438
462
525
574

564
561
573
575
563

606
566
603
616
614

603
545
561
559
560

558
556
563
561
532
...

MEAN

3.5
4.5
3.5
2.5
4.0

5.0
o.b
5.5
5.5
9.5

8.5
9.0
6.0
6.0
7.0

9.5
11.5
13.0
12.5
14.5

13.5
8.5
8.0
9.5
12.5

14.5
16.0
15.5
15.0
13.5
...

1973 TO

MtAN

633
5S8
510
461
477

433
453
502
528
562

566
566
560
576
590

609
600
609
621
617

610
587
567
566
565

566
566
570
572
571
...

MAX

15. b
15,5
14.5
12.0
14.5

lb.0
U.5
10.5
9.5
10.5

13.0
12.5
10.5
11.0
14.5

17.5
19.0
17,0
16.0
20.5

20.0
20.0
15.5
13.5
14.5

17.5
18.0
16.0
16.5
...
...

SEPTEMBER

MAX

573
575
581
593
592

585
561
563
563
564

566
583
569
559
566

564
607
615
616
617

586
565
603
590
569

576
565
466
422
...
...

MAY

MIN

10.5
11.5
10.0
9.0
9.5

6.0
9.5
8,0
6.0
8.0

9.5
9.0
8.5
7.5
9.0

12.0
13.5
13.5
12.0
15.0

16.0
15.0
12.5
10.5
9.5

10.5
13.0
14,5
15.5

...

1974

MAY

MIN

557
554
565
563
561

551
561
558
562
570

463
557
482
519
546

564
563
601
611
525

350
545
551
553
542

536
394
330
301
...
...

MEAN

13.0
14.0
U.5
11.0
12.0

11.5
10.0
9.0
6.5
9.5

11,0
10,5
9.0
9.5
12.0

14.5
16.5
14.5
14.5
17.5

19.0
17.0
13.5
12.0
12.5

14.0
15.5
16.0
15.5
...
...

MEAN

566
566
572
575
573

570
572
566
575
578

547
572
556
540
556

573
594
607
613
562

466
565
565
566
559

554
530
392
365
...
...
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TEMPERATURE (DEU, C) OF *ATER , WATER YEA« OCTOBER 1973 TO SEPTEMBER 1974

JUNE JULY

DAY

3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

MtAN MEAN

20.0
21.0

16.0
17.0

19.5
19.0

21.0
23.5
26.0

mmm
25.0

26.0
27.0
28.0
25.5
23.0

22.5
21.0
26.5
26.5
25.5

25.5
26,0
24.0
26.0
27.5

26.0
26.0
25.5
25.0
25.5

25.0
24.0
23.0
21.5
22.0
22.0

16.5
18.0
19.0
21.5
17.5

19.5
19.5
21.5
22.0
21.5

19.5
19.5
19.0
21.5
19.0

19.5
20.0
20.0
17.5
21.0

21.5
20.5
20.0
20.5
21.0

19.5
16.0
17.5
16.5
16.5
16.0

20.0
20.5
22.5

mmm

21.5

22.5
23.5
24.5
24,0
22,0

21.5
20.5
22.5
23.5
22,5

22.0
23.0
21.5
21.5
24.0

23.5
23,0
22,5
22.5
24,0

22,0
20.5
20.0
19.0
19.0
19.0

MAX

23.5
20.5
17.0
20.0
22.0

22.0
22.0
22.0
22.0
20.0

19.5

22.5
22.0

23.0
21.5
21.5
23.5
25.0

22.0
20.5
20.5
21.5
23.0

23.5
21.0
16.5
20,0
17.0
17,0

AUtiUST

MJN

17.0
17.0
15.0
14.0
16.5

17.0
17.5
17.0
18,0
18.0

17.5

17.0
16.5

19.0
16.5
16.5
16.5
19.0

20.5
17.5
15.0
15.5
16.5

19.5
16.5
14.0
15.0
13.5
12.5

MEAN

20.0
19.0
15.5
16.5
19.0

19.5
19.5
19.5
20.0
19.0

18.5

19.5
20.0

20.5
19.0
19,0
20.0
22.0

21.5
19.0
17.5
18.0
20.0

21.0
18.5
16.5
17.0
15.0
14.5

SEPTEMBER

MJN MEAN

15.5
14.5
16.0
17.0
17.5

15.5
18.0
20.0
16.5
18.5

18.5
16.5
13,0
16.0
17.5

17.5
19.0
19.0

• •• 
17.0
17.0

18.5
18.5
15.0
13.5
12.0

11.0
11.5
9,5

10.5
12.0

13.0
13.5
U.5
15.0
14.5

16.5
12.0
10.5
9.5

12.5

11.5
14.0
13.5

• ••

mmm 

13.5
11.5

12.5
14.0
11.0
8.5
7.5

13.5
13.0
12, 5
14,0
15.0

14.5
15.5
17,0
15,5
16.0

17.5
14,0
12.0
12.5
14,5

14, S
16,0
16,0

*•«•

mmm

mmm

*•«

15.5
14.0

15,5
16,0
13,0
10.5
9,5

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 C) YEAH QCTQ0E.R 1973 TO StPTEMBEH 1974

DA*

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

JUNE

MIN MEAN

JULY AUGUST SEPTEMBER

uei
52U

465
483

473
497

617
622
959
630
609

624
603
616
620
625

637
633

650
667

584
497
554
591
581

578
587
574
593
589

580
590

590

569
590
566

"EAN

599
575
702
610
599

596
593
597
603
606

609
608

MEAN MAX

611
636
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05345000 VERMILLION RIVER NEAR EMPIRE CITY, MINN.--Continued

DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER , WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

321

FEBRUARY

DAY

1
2
3
4
S

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX

10.2
9,9
9.6
9.5
9.1

9.6
9.*
9.2
9.5
10.1

9.9
9.5
10.4
H. 9
11.5

9.9
• •*
...
10.6
10.6

10.4
U.I
.*•
•••
10.6

10, 5
10.0
10.3
...
.••
...

MIN

8.9
8.2
8.4
6.8
7.2

7.7
7.8
7.5
7.5
8.3

6.0
5.5
6.5
9.2
8.6

9.1
•••
...
7.7
8.3

8.0
9.2
...
...
8.8

7.9
7.6
6.8
..V

...

.*.

MEAN

9.5
9.0
9.0
8.2
7.8

8.3
8.4
8.3
S.2
8.9

9.1
8.4
9.0
10.8
10.3

9.6
•*•
...
9.7
9.6

9.2
10.2
...
...
9.8

9.3
3.6
8.5

...
•*.

MAX

10.0 
8.7

10.5

MARCH

WIN MEAN

5,9 
5.3

9.9

6.3 
6.6

10.3

iO.8
10.8
11.0
11.0
11.1
10.5

mmm
mmm 
mmm

10.7
11.0
10.7

11.0
11.0
10.9
10.6
10,7

11.0
10.6
10.0
10.1
10.5
10.6

10,0
10.2
10.4
10.5
10.1

10,0
mmm

mmm

mmm

10.2
9.2
9.0

9.7
9.6
9,6
9.5
9,0

8.6
8.5
6.4
8.7
9.0
9.3

10,4
10,6
10,8
10,8
10.6

10.3
• •*

mmm 

mmm

mmm 
mmm

10.5
10.1
9.8

10.2
10.2
10.2
10.1
10.1

9,9
9.5
9.3
9.4
9.6
9.9

MAX

10.8
11.0
11.2
11.5
11.2

11.2
11.3
11.7
10.7
10.5

9.9
9.5
9.5
9.7
6.9

7.5
9.4
8,6
8.6
6.0

3.8
10.3
11.6
10.9
13.5

13.4
11.9
10.7
10.4
10.2

APRIL

MIN

9.6
10.3
10.1
10.5
10.2

10.3
10.1
10.6
10.6
9.5

9.0
8.5
8.5
6.7
7.2

5.8
5.2
6.9
6.3
4.0

2.0
1.6
8.2
8.1
7.3

9.8
8.6
6.8
• **

6.8

MEAN

10.2
10.7
10.7
11.0
10,7

10.7
10.7
11.1
10.6
10.1

9.6
9.0
8.9
9.1
8.3

6.9
7.6
7.8
7.7
5.3

3.0
5.9
9.5
8.2
8.0

8.5
6.7
5.1
6.8
8.4

MAX

10.8
10.8
11.6
11.9
11.7

11.9
11.0
12.0
11.3
11.9

10.0
9.1
7.3

10.3
10.6

... 

...

... 

...

...

... 

... 

... 

... 

...

MAY

MIN

7.6
7.7
7.9
6.7
9,0

mmm

7,5
7.9
8.3
8.7

7.6
7.0
6.3
...
7.7

mmm

mmm

mmm 

mmm
mmm

mmm 
*• 

mm 
mm
mm

MEAN

9.0
8.9
9.7
9.1
10.2

9.1
9.1
9.6
9.6
10.1

8.7
8.1
7.0
7.7
9.2

mmm

mmm 
mmm
mmm-

mmm

mmm

mmm
mmm

mmm

mmm

PM (UNITS) , WATER YEAH OCTOBER 1973 TO SEPTEMBER 197U

DAY

1
2
3
4
5

7
6
9

10

11
12
13
U
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX

8.0
8.0
7.9
5.5

...
8.0
8.9
9.8

9.6
...
...
8.7
...

8.7

...

...

...

...

8.0

8 4
8 8
8 9
* *

m *

FEBRUARY

MIN

7.8
7.8
7.7
7.0
7.0

7,0
6.8
7.0
6.9
7.3

7.2
7.7
7.7
7.7
7.9

6.3
...
mmm

8.3
a.l

e.l
7.7

• •*

7.2

7.3
7.7
7.7
...

...

MEAN

7,9
7.9
7.8
7.5
...

...
7.2
7.4
7.7
...

7.6
mmm
mmm

6.1
...

8.5
...
...

...

...

...

7.7

7.8
6 1
8 1
m m 
m m 
m m

MAX

6.5
9,3

... 
8,1

6,3
...
...
9,6

...

mmm 
mmm

• <•»

6.1
9.6
9.1

...
6.7
8.7
6,0
9,0

...

...

...

...

...

...

MARCM

MIN

7.4
7,6
mmm
mmm

7.7

7.7
6.0
6.1
8.1
6.3

mmm

mmm

7.9
7.7
7,6

7.7
7,7
7,6
7.5
7.7

7.8
7,9
8,0
6,0
7.9
7.9

MEAN

7,6
8.1

8.0

6.0

...
8,5

...

... 

...

8,0
6.1
8,3

...
8.0
7.6
7.7
6.1

...

...

...

...

...

...

APRIL

MAX

9.6
...
...
9.0
...

...

...

...
6,6
9.0

3.9

8.0
...

...

...

9.9

4.0
6.7
...

—I

6.6
6,6
6.5
8.4
6.6

MIN

7,9
7.3
7.6
7,2
7.4

6.4
6,6
6.6
6,9
5.5

——

...
6,2

6.5
6.7

I.I

...
1.7
8.3

7,9

6.5
4.7
...
7.5
6.2

MEAN

8.2
...
...
7.7
...

...

...

...
5,6
6.2

III

...

...

...

...

...

...
6.2
...

——

7.7
6.5
5.0
8.1
6.4

MAX MIN MEAN

6.6
6.5
B.6
6.6

10.0

8.5
6.4
7.5

7.5
7.7
7.6
7.7
7.7

7.7
7.B
6,7
6.1

7.6
6.0
6.1
6.4
6,0

8.2
7.6
5,7

mm m

mmm 

mmm

6,9
7.6
7,6
7.6
7.6

7,5
6.6
7,1
5.9

6.2
8.2
6.4
6.6
6.6

6.4
6.1
6.4

7.3
7.6
7.6
7.6
7.6

7.6
7,4
6,4
6,0



322 VERMILLION RIVER BASIN

05345000 VERMILLION RIVER NEAR EMPIRE CITY, MINN.--Continued

DISSOLVED OXVGEN (DO), IN MILLIGRAMS PER LITER , MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DAY MAX

JUNE 

MIN MEAN

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

•••
mmm
mmm
mmm
mmm

mmm
mmm
mmm
mmm
...

..•
mmm

7.3
6.9
mmm

5.0
6.4
8.0
s. a
...
mmm
mmm
mmm
mmm
mmm

mmm
mmm

mmm
mmm
mmm

mmm
...
...
...
...

...

...

...

...

...

...

...

6.3
6.2
...

3.4
3.2
3.4
5.2
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...
6,7
6,6
...

4.2
4.9
5.6
5.5
...

...

...

...

...

...

...

...

...

...

...

MAX

B.I
8.9
8,7
...
9.0

6.2
8.2
7.8
7.6
7.6

6.0
5.7
5.5
5.3
5.6

6.0
6.3
5.9
6.2
5.8

5.7
5.6
5.1
5.5
6.7

6.6
7.2
6.9
7.1
6.9
7.3

JULY

MIN

6.7
7.9
8.0
6.3
8.1

7.7
7.5
7.2
7,0
5.2

4.6
4,7
4.2
«.l
4.5

4.6
4.B
4.7
4.4
4.3

4.4
2.3
4.2
3.4
3.6

5.1
5.2
4.9
4.8
4,9
4.9

MEAN

7.4
8.5
8.4

8.6

B.O
7.9
7.6
7.3
6.3

5.4
5.3
4.6
4.7
5.0

5.3
5.4
5.3
5,4
5,0

5.0
4.6
4.6
4,5
6.1

5.B
6.1
5.9
5.8
5,7
5.9

MAX

10.2
7,7
6.B
7,0
B,3

7.S
7,7
7,5
6.4
5.9

6,6
...
mmm

8.2
7.8

7.9
e.i
7.9
7.7
7.7

6.0
9.6
9.B
9,6
'.3

9.2
10,7
11.1
11.3
11.0
11.7

AUGUST

MIN

4.8
5.1
5.8
5,6
5,4

6.0
5,8
5.6
4,2
4.1

4.8
...
... 
6.0
5.9

5.6
6.0
6.1
5.9
5.6

5.S
7.0
7.7
7,8
7,2

7,0

6, a
6.2
6.4
7,9

MEAN

7.3
6.5
6.3
6.4
6.9

6. a
6.6
6.5
5.4
5,0

5.S
...

7.0
6.6

6.S
6.6
6. a
6,7
6.5

5.8
8.2
8.7
B.7
8.2

7.9
mmm

9.2
9,4
9.4
9,9

MAX

SEPTEMBER

MIN MEAN

12.3
11.9
12.2
12.2
12.1

11.5
11.3
11.3
8.1
8.6

7.4
7.2

11.0
11.1
10.4

9.6
8.3
7.7
6.9

...

...
10.9
11.1

9.2
a. 2
7.7

12.6
13.6

9.0
9.0
8.7
8.8
a. s

7.1
a. 2
0.1
7.0
6.4

6.3
...
9.0
9.3
6.6

7.7
6.9
6. a
6,9
•••

..•

... 
• ..
7.4
6.6

S.7
5,0
4. a
6.2
7,6

10.1
10.2
10-4
10.2
9.9

9.4
9.4
9.J
a. 3
7.6

6. a
•••

10.0
10.2
9.6

a. a
7.6
7.2
6.9
...

•»•
... 
...
9.S
a. 6

7.2
6.2
6.1
a. 9

10.2

PM (UNITS) , WATER YtAR OCTOBER 1973 TO SEPTEMBER 1974

JUNE

DAY

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27 
2B
29
30
31

MAX MEAN

7.6 
8,3

7.4 
7,4

7.5
7.B

MAX

B.6 
6.6 
B.7

9,1

6.9
7.4 
B.I

7.3 
7.0 
8.1 
6.3 
6.0

8.0 
8.0 
8.2 
8.1 
B.3

B.2 
6.3 
8.0 
B.2 
8.2

8,1 
6.1 
B.2 
8.2 
B.2 
B.3

JULY

B.S 
B.3 
6.5 
8.3 
7.6

6.1 
6.5
7.1 
8.0 
8.6

6.9
4.6 
0.5 
7.3
6.1

B.O 
B.2
6.2 
5.3 
7.7

6.0 
7.8 
8.1 
7.6 
7.6

7.0 
7.9 
7.9 
7.9 
B.O 
6.0

AUGUST

MEAN

8.6
6.5
6.6

B.S

7.2 
6.7 
7.2
B.I

7.1 
5.5 
5.9 
7.9 
6.2

B.2 
8.3 
7.2 
6.6
8.0

8.1
8.1
8.2
8.0 
7.8

7.B 
8.0 
B.O 
6.1 
6.1 
B.I

MEAN MAX

SEPTEMBER

MIN MEAN

B.3
8.0
7.5
7.9
8.1

6.0
8.1
B.I
7.9
7,8

7.6

6.7
6.1
a.i

8.0
8,0
7.7
7.7
8.0

8,0
6.9
6.B
7.0
7.3

7.7
«».5
6.1
6.1
6.1
8.1

7.7
7.5
6.7
6,0
7.6

7.8
7.9
7,7
7,4
6.0

6.3

S.6
7.5
7.6

7.5
7.6
T.b
7.3
7.7

7.7
6.7
6.7
6.9
7.2

7.5
7.B
7.6
7.B
7.6
7.8

6.1
7.B
7.0
7.3
7,9

7.9
6.0
7,9
r,7
7.1

6.9

7.5
7.7
7.9

6.0
7.6
7.6
7.6
7.B

7,9
0.0
6,6
7,0
7,3

7,6
8.8
8.0
8.0
7.9
6.0

8.2
6.1
B.I
8.3
B.3

B.2
B.2
6.4
8.3
6.1

6.5
• mm

8.1
6.1
8.1

6.0
8,0
6.1
7,9

6^2
B,3

a. 2
8.2
8.2
6.2
9.B

7.B
7.B
7,8
7,6
7,9

7.9
8.0
8.1
7.9
6.5

6.2
8.5
8.0
8,0
7,9

7.6
7,9
7,9
7,9

6,0
7,9

7,9
7,9
7.9
6,3
4,7

6.0
7.9
6.0
6.0
8.0

8,1
8.2
8.2
a. 2
7,7

8,3
8,6
8.1
8,0
8.0

7,9
6.0
8.0
7.9

mmm
mmm

mmm

8.1
6.1

8.1
8,1
8.0
9.4
6,1





324 VERMILLION RIVER BASIN 

05346000 VERMILLION RIVER AT HASTINGS, MINN.

LOCATION.--Lat 44°43'12", long 92°51'57", SE^SW?* sec.33, T.115 N. , R.17 W. , Dakota County, at bridge on County 
Road 47, in Hastings, 0.7 mi (1.1 km) upstream from mill dam, and 3 mi (4.8 km) upstream from Vermillion 
S lough.

DRAINAGE AREA.--195 mi (505 km 2 ).

QUALITY UATA, *ATE« YEAR OCTOBER 1973 TO SEPTEMBER 1974

SPfc- OIS- 
CIHC SOLVED OIS" 

INSTAN- COM- SOLIDS SOLVED COLOR 
AIR TANEOUS DUCT- (RtSI- SOLIDS SUS- TUH" (PLAT- OIS- CARBON 

TEMPER- TEMPER- OIS- A"CE DUE AT (TONS PENDED BID- INUM- SOLVED DIOXIDE 
ATURE ATURE CHARGE (MICRO- 160 C) PER SOLIDS ITY COBALT OXYGEN (C02) 

DATE (DEG C) (DEC C) (CKS) MHOS) (MG/L) DAY) (MG/L) (JTU) UNITS) (MG/L) (MG/L) 
(00020) (00010) (00061) (00095) (70300) (70302) (70299) (00070) (00080) (00300) (00405)

OCT.
17...

NOV.
o<*...

DEC,
11...

JAN.
15...

FEB.
19...

MAR,
28...

MAY
06...

JUNE
06...

JULY
03...

AUG.
01...

SEP,
09...

• •

«.

• m

-9.0

• -

1.0

6.5

20.0

26.5

23.0

15.0

6.0 53

.0 23

.0 39

.0 24

.0 33

3.0 63

8.5 56

19.0 89

22.0 44

22.0 28

15.5 26

582

621

665

561

540

616

520

554

570

545

600

380

382

397

315

329

364

328

322

368

336

356

54,1

23.8

42.2

20.4

29.3

61.9

49.6

77.4

43.7

25.9

25.0

25

10

6

11

9

6

6

1

16

10

9

5

2

2

2

2

a

2

1

4

2

U

8

4

5

3

8

5

6

30

5

4

3

10.9

14.0

11.5

5.4

11. «

10.6

12.2

6.0

7.9

9.7

9.5

3.0

3.1

6.5

»-

• —

-.

,9

2,8

2.4

1.1

2.2

TIME *TD.
AV6. — —

DATE

OCT.
17..

DIS
SOLVED
ALUM*
INUM
CAD

(US/I)
(01106)

100

SUS
PENDED
ALUM-
INUM
(AIJ

(UG/L)
(01107)

400

TOTAL
ALUM- TOTAL
INUM ARSENIC
(AL) (AS)

(UG/L) (UG/L)
(01105) (01002)

500 2

579

TOTAL
BARIUM
(BA)

(UG/L)
(01007)

0

353

TOTAL
BERYL
LIUM
(bE)

(UG/L)
(01012)

0

W*

DIS
SOLVED
bORON

(B)
(UG/L)

(01020)

80

0

SUS
PENDED
BORON

(B)
(UG/L)

(01021)

150

TOTAL
BORON

(8)
(US/L)

(01022)

230

TOTAL
CAD-
MIUH
(CD)

(UCi/L)
(01027)

<10

10.1

TOTAL
CMRO»
MIUM
(CR)

(UG/L)
(01034)

0

*W

TOTAL
COBALT
(CO)

(UG/L)
(01037)

<25
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05346000 VERMILLION RIVER AT HASTINGS, MINN.--Continued 

PERIOD OF RECORD.--Chemical analyses: October 1972 to current year.

REMARKS.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, Minn. Miscellane 
ous analyses are published for water year 1967.

QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 197U

DIS- OIS- DIS- 
DIS- SOLVED SOLVED OIS- OIS- SOLVED 
SOLVED MAG- DIS- PO- ALKA- SOLVED DIS- SOLVED AMMONIA AMMONIA 
CAL- NE- SOLVED TAS- LINITY C«LO- SOLVED FLUO- NITKO- NITRO- 

PH CIUM SIUM SODIUM SIUM AS RIDE SULMTE RIDE GEN (.EN 
(CA) (MG) (NA) (K) CAC03 (CD (S04) (F) (N) (N) 

DATE (UNITS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) 
(00400) (00915) (00925) (00930) (00935) (00410) (00940) (009u5) (009bO) (00606) (00610)

T:

OCT.
17...

NOV.
09...

DEC.
11...

JAN.
15...

FEB.
19, ,,

MAR,
26...

MAY
06...

JUNE
06...

JULY
03...

AUV.
01...

SEP,
09...

[*£ WTD.
AVG.

013-
SOLVED
COPKCR
(CU)

DATE (UG/L)

OCT
17

(01040)

t
2

6.2

6.2

7.9

7.3

7.8

6.1

8,7

8,2

6,3

6.6

6.3

6.1

SUS
PENDED
COPPER
(CU)

(UG/L)
(01041)

8

70

78

61

66

67

71

73

70

74

70

69

72

TOTAL
COPPER
(CU)

(UG/L)
(01042)

<10

25

27

26

24

23

25

25

23

25

25

24

25

CYANIDE
(CN)

(MG/L)
(00720)

.00

15

16

16

10

16

19

7,6

11

21

20

16

15

TOTAL
FLUD-
RIDE
(F)

(MG/L)
(00951)

.3

2.5

2.6

2.6

2.2

2.4

2.9

1.8

2.2

2.9

3.0

2.8

2.5

DIS
SOLVED
IRON
(FE)

(UG/L)
(01046)

20

240

249

267

223

218

235

238

230

242

230

226

236

TOTAL
IRON
(Ffc)

(UG/L)
(01045)

1100

21

27

27

16

27

31

13

19

32

26

29

25

TOTAL
LEAD
(PB)

(UG/L)
(01051)

50

44

42

43

34

35

39

36

35

36

39

35

36

TOTAL
LITHIUM

(LI)
(UG/L)

(01132)

0

mm

.1

.2

.3

, u

.3

.3

.2

.2

.2

.2

.2

DIS
SOLVED
MAN

GANESE
(MN)

(UG/L)
(01056)

17

.04

,15

.27

.07

.27

.40

.01

.09

.47

.03

.02

.17

SUS
PENDED
MAN

GANESE
(MN)

(UG/D
(01054)

130

.04

.is

.29

.33

.26

.60

.01

,06

.16

.03

.04

.18

TOTAL
MAN

GANESE
(MN)

(UG/L)
(01055)

IbO



326 VERMILLION RIVER BASIN 

05346000 VERMILLION RIVER AT HASTINGS, MINN.--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DIS
SOLVED

NITRITE

DATE
(N)

(MG/L)
(00613)

OCT.
17..

NOV.
09,.

DEC.
11..

JAN.
15..

FEB.
19.,

MAR,
26..

MAY
06,.

JUNE
06,.

JULY
03..

AUG.
01..

SEP.
09.,

. .

. .

, ,

. .

, ,

, ,

, ,

, ,

.

, ,

. .

01

02

03

05

00

05

01

03

62

02

03

DIS
SOLVED

NITRATE
(N)

(MG/L)
(00616)

2.4

3.3

l.o

2.6

3.1

2.5

1,9

1.5

2.1

2.0

3.0

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

«•

3.2

3.3

2.9

3.1

2.6

1.9

1.5

1.3

2.3

3.0

TOTAL
NITRO
GEN
(N)

(MG/L)
(00600)

..

o.o

4.0

4.0

3,6

3,7

2.3

3.2

2.5

3.2

4.0

DIS
SOL
VED-
PHOS-

PHDRUS
(P)

(MG/L)
(00666)

.05

.01

.27

.00

.03

.06

.25

.33

.66

.OS

.OS

BIO-
CHEM.

TOTAL ICAL
PHOS- OXYGEN
PHORUS DEMAND PHENOLS
(P) 5 DAY

(MG/L) (MG/L) (UG/L)
(0066S) (00310) (32730)

-- 1.0 1

1.6 0

•• <1 ,0 1

,70 — -•

.43 1.9 2

,46 <1.0 1

-• <1,0 0

.. — 5

2,2 0

2.0 3

.. 2

FECAL
COLI-
FORM
(COL.
PER

100 ML)
(31616)

1SOO

1400

900

ISO

0

60

0

••

3820

400

""

STREP-
rococci
(COL"
ONUS
PER

100 ML)
(JU79)

••

•-

• •

• •

• •

-•

• -

••

800

400

..

TIME WTO,
AVG.

DATE

OCT
17

§
...

.

TOTAL
MERCURY

(MG)
(UG/L)

(71900)

.0

oe 2.0

TOTAL
MOLYB
DENUM
(MO)

(UG/L)

2.6

TOTAL
NICKEL
(NI)

CUG/L)

3.5

OIL
AND

GREASE
(MG/L)

.02

TOTAL
SELE
NIUM
(SE)

(UG/L)

2

DIS- SUS-
SOLVED PENDED

TOTAL STRON- STRON-
SILVER TIUM TIUM
(AG) (SR) (SR)

(UG/L) (UG/L) (UG/L)

TOTAL
STRON
TIUM
(SK)

(UG/L)

•-

TOTAL
VANA
DIUM
(V)

(UG/L)

DIS.
SOLVED
ZINC
(ZN)

(UG/L)
(01062) (01067) (00550) (01147) (01077) (01060) (01081) (01062) (01087) (01090)

2 25 7 u <10 100 0 100 3.4 20



VERMILLION RIVER BASIN 

05346000 VERMILLION RIVER AT HASTINGS, MINN.--Continued

327

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

S" NON- SODIUM 
aCLVED PER- CAR- AD- DIS 
SOLIDS CENT HARD- BONATE SOKP- SOLVED 
(TONS SATUR- NESS HARD- TION PERCENT AMMONIA 
PER ATION (CA,M6) NESS RATIO SODIUM (NH4) 

DATE AC-FT) (M6/L) (MG/U (MG/L) 
(70303) (00301) (00900) (OQ902) (00931) (00932) (71846)

OCT.
17...

NOV.
09...

DEC,
11...

JAN.
15...

FEB.
1»...

MAR,
28,..

MAY
06...

JUNE
06...

JULY
03...

AUG.
01, .,

SEP.
09...

TIME WTD,
AV6.

.52

.52

.54

,43

.45

.50

.45

.44

.50

.46

.48

.48

94

98

81

39

79

84

J07

90

92

113

97

89

280

310

320

270

260

280

290

270

290

280

270

284

38

57

51

mm

mm

mm

47

40

46

08

43

mm

.4

,4

.4

.3

,4

.5

.2

.3

,5

.5

.5

.4

10

10

10

7

12

13

5

8

14

13

12

iO

.OS

.19

.35

.09

.35

.52

.01

.12

.61

.04

.03

.22

DIS 
SOLVED 

NITRATE 
(N03) 
(MG/L) 

(71851)

11

15

6.1

12

14

11

B.4

6.5

'.2

11

13

11

DIS TOTAL 
SOLVED NITRD" 

NITRITE GEN 
(N02) (N03) 
(MG/L) (MG/L) 

(71856) (71887)

.03

.07 18

.10 18

.16 -*

.13

.16

.03 10

.10 14

2.0 11

.07 14

.10 19

.27



328 WHITEWATER RIVER BASIN

05376000 NORTH FORK WHITEWATER RIVER NEAR ELBA, MINN. 

(Hydrologic bench-mark station)

LOCATION.--Lat 44 0 05'30", long 92°03'57", in sec.7, T.107 N., R.10 W., Winona County, at gaging station on left 
bank, 2.3 mi (3.7 km) upstream from Middle Fork, 2.4 mi (3.9 km) west of Elba, and 3.5 mi (5.6 km) upstream 
from confluence with South Fork.

«ATt« QUALITY OATA, *&TE» YEA* OCTObfcH 197J TO SEPTEMBER 1974

DATE

OCT.
05...

NOV.
09...

DEC.

14...
JAN.

18...
FEB.

22.!!
MAR.

04...

29...

MAY

01...
JUNE
05...

JULY

17...
AUG.
21...

SEP.
23...

DATE

OCT.
05...
05...

SEP,
23...

AIR
TEMPER
ATURE
(OEG C)
(00020)

--

mm

15.0

1.5

-5.5

«

1.0

15,0

23,5

25.5

22.0

• *

DIS
SOLVED

ARSENIC
(AS)

(UG/L)

..
0

•-

TEMPfcN-
ATu»e
(DEG C)
(00010)

10.5

2.0

.5

3.0

1.0

.5

2.0

11.0

17.0

19.0

18.0

«.o

DIS
SOLVED
CAD-
MlUH
(CD)

(UG/L)

mm

0

•-

INSTAN
TANEOUS

DIS
CHARGE
(CFS)

(00061)

55

40

45

38

Ho

235

14,

63

142

58

51

43

HEXA-
VALENT
CHRO
MIUM
(CR6)
(UG/L)

mm

0

--

SPE 
CIFIC
CON
DUCT
ANCE
(MICKU-
MHQS)
(00095)

557

5b8

576

542

532

204

292

548

347

556

502

545

DIS
SOLVED
COBALT
(CO)

(UG/L)

..
0

-.

DIS 
SOLVED
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

(7u300)

322

270

335

312

301

124

186

312

232

316

304

289

DIS
SOLVED
COPPER
CCU)

(UG/L)

._
3

..

DIS 
SOLVED
SOLIDS
(SUM Qf
CO*STI-
TuE^TS)
(Mb/|.)

( 70301 )

341

315

322

298

295

101

155

302

190

308

300

294

DIS
SOLVED
LEAD
(PB)

CUG/L)

„.
3

..

DIS
SOLVED
SOLIDS
(TONS
P£H
15* Y)

(70302)

47.fi

29.4

40.6

32.2

32.2

78,7

73.3

53.1

88,9

49.5

42.0

33.6

DIS
SOLVED

LITHIUM
(LI)

(UG/L)

mm

0

..

COLOx
(PLAT
INUM.
COHAtT
UNITS)
(00080)

7

b

b

5

2

60

100

20

50

3

2

DIS
SOLVED
MOLYB
DENUM
(MO)

(UG/L)

• •
0

..

DIS
SOLVED
OXYGEN
(MG/L)

(00300)

-•

--

..

13.0

10.2

13.5

12.5

10,4

9.1

8.6

9.5

10.4

DIS
SOLVED
NICKEL
(M)

(UG/L)

..
4

—

CARBON
DIOXIDE
(C02)
(MG/L)

(OOtOb)

b.5

2.7

4.3

4.0

2.5

7.2

7.0

4.0

4.6

4.1

3.2

1.6

DIS
SOLVED
SELE
NIUM
(SE)

(UG/L)

.„
2

mm

PH

(UNITS)
(00400)

8.0

8.3

8.1

8.1

8.3

7.3

7.5

8,1

7.8

8.1

8.2

8.5

DIS
SOLVED
STRON
TIUM
(SR)

(UG/L)

..
100

..

DIS
SOLVED
CAL
CIUM
CCA)

(MG/L)
(00915)

83

78

82

74

73

23

37

75

47

75

70

66

DIS
SOLVED
VAN*.
DIUM
(V)

(UG/L)

**
.0

..

DATt

OCT,
OS...
05...

SEP.
23...

DIS*
SOLVED
ZINC
(ZN)

(UG/L)

• •
20

•-

DIS
SOLVED
CROSS
ALPHA

AS
U.NAT,
(UG/L)

5.9
.-

<3.4

SUS
PENDED
GROSS
ALPHA

AS
U-NAT.
(UG/L)

1.1
• •

2.3

DIS
SOLVED
GRDSS
BETA
AS

CS-137
(PC/L)

5.3
..

2.6

SUS
PENDED
GROSS
BETA
AS

CS-137
(PC/L)

,9
• •

2.2

DIS
SOLVED
GROSS
BETA

AS SR90
/Y90
(PC/L)

4.2
• •

2,1

SUS
PENDED
GROSS
BETA

AS SR90
/Y90
(PC/L)

.8
• «

1.9

DIS
SOLVED
RA-226
(RADON

METHOD)
(PC/L)

,06
mm

.04

DIS*
SOLVED

NATURAL
URANIUM

(U)
(UG/L)

.6
— •

.6

TOTAL
FILT-
RABLE

RESIDUE

(MG/L)

360
-•

320

TOTAL
NON-
MLT-
RABLE

RESIDUE

(MG/L)

20
• •

10



WHITEWATER RIVER BASIN 

05376000 NORTH FORK WHITEWATER RIVER NEAR ELBA, MINN.--Continued

(Hydrologic bench-mark station) 

DRAINAGE AREA.--101 mi 2 (262 km 2 ). 

PERIOD OF RECORD.--Chemical analyses: August 1967 to current year.

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTE*bEH 197<4

329

DIS 
SOLVED 
MAG 
NE 
SIUM SODIUM SIUM IRON GANE.SE BOKQN AS HIDE SULFATt RIDE NITRITE NITRATE 
(MG) (NA) (K) (FE) (MM) (8) CAC03 CCL) (S04) ((•) (N) (N) 

DATE (MG/L) (MG/L) (MG/L) (UG/L) (OG/L) (UG/L) (nG/L) (MG/L) (MCi/L) (MG/L) C*G/L) (MCi/L) 
(00925) (00930) (00935) (01046) (01056) (01020) (00«10) (009UO) (009U5) (009^0) (00615) C00620)

DIS 
SOLVED DIS- OIS- OIS- 

DIS- PO- OIS- SOLVED DIS- ALKA- SOLVED DIS- SOLVED 
SOLVED TAS- SOLVED MAM- SOLVED LI^ITY CHLO- SOLVED FLUQ- TOTAL TOTAL

OCT.
05...

NOV.
09...

DEC.

14...
JAN,

IB,..
FEB.

22...
MAR.

04...

29...

MAY

01...
JUNE
05...

JULY

ir...
AUG.
21...

SEP.
23...

25

26

24

24

2U

6.3

10

24

14

24

25

25

DATE

NOV.
09...

SEP,
23, ,.

DATE

NOV.
09...

SEP,
23...

DATE

NOV.
09, , ,

SEP.
23...

5.4

5.1

4.5

4.5

5.4

1.7

2.6

4.8

3.1

5.0

4.9

4.8

ALDRIN
IN

BOTTOM
DE

POSITS
(UG/KG)

.0

.0
PCB
IN

BOTTOM
DE

POSITS
(UG/KG)

0

0

CMLOR-
DANE
(UG/L)

.0

.0

2.6

l.S

1.4

1."

1.4

6.3

6.5

1.9

3.7

1.8

1.7

1.3

DDD
IN

BOTTOM
DE

POSITS
(UG/KG)

1.0

.0

ALDRIN

(UG/L)

.00

.00

PCB

(UG/L)

.0

.0

50

20

10

20

30

120

80

20

960

60

20

..

DDE
IN

BOTTOM
DE
POSITS
(UG/KG)

.7

-0

DDD

(UG/L)

.00

,00

DI-
AZINON

(UG/L)

.00

.00

40

10

42

30

25

120

60

40

140

30

3000

-•

DOT
IN

BOTTOM
DE

POSITS
(UG/KG)

1.0

,0

DDE

(UG/L)

,00

.00

MALA-
THION
(UG/L)

.00

.00

10

20

10

10

10

40

40

30

20

20

0

--

01-
ELORIN

IN
BOTTOM
DE

POSITS
(UG/KG)

4.2

.0

DOT

(UG/L)

.00

.00

METHYL
PARA-
THIDN
(UG/L)

.00

.00

261

275

276

256

255

74

113

256

150

265

261

265

ENDRIN
IN

BOTTOM
DE

POSITS
(UG/KG)

.0

.0

01-
ELDRIN

(UG/L)

.00

,00

PARA-
THION
(UG/L)

,00

.00

9.2

7.5

7.8

7.4

7.4

S.I

7.0

8,4

5.9

8.0

7.3

7.0

HEPTA-
CHLOH

IN
BOTTOM
DE

POSITS
(UG/KG)

.0

.0

ENDRIN

(UG/L)

.00

.00

2,4-D

(UG/L)

.00

.00

19

17

19

16

17

«.2

14

20

12

22

17

16

HEPTA"
CHLOR

EPOXIDE
IN BOT
TOM DE
POSITS
(UG/KG)

.0

.0

HEPTA-
CHLOR

(UG/L)

,00

.00

SILVEX

(UG/L)

.00

,00

.2

.1

.1

.1

.5

.2

.4

.4

1.3

.1

.1

.1

LINDANE
IN

BOTTOM
DE

POSITS
(UG/KG)

.0

.0

HEPTA.
CHLDH

EPOXIOE

(UG/L)

.00

,00

2,4,5-T

(UG/L)

.00

.00

"•

.01

.05

.01

.01

.03

.1"

.Ob

.09

.00

.01

""

CHLOR-
DANE
IN

BOTTOM
DE

POSITS
(UG/KG)

0

0

LINDANE

(UG/L)

.00

,00

TOTAL
ORGANIC
CARBON
(C)

(MG/L)

.0

mm

•'

3.0

3.6

3.0

2.B

1.8

2.6

".3

2.b

3.0

2.6

"'



330 WHITEWATER RIVER BASIN

05376000 NORTH FORK WHITEWATER RIVER NEAR ELBA, MINN.--Continued 

(Hydrologic bench-mark station)

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
OS...

NOV.
09...

DEC.

14...
JAN.

18...
FEB.

22...
MAR.

o«...

29...

MAY

01...
JUNE
OS...

JULY

17...
AUG.
21 ...

SEP.
23...

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

"

3.0

3.6

3.0

2.S

1.8

2.9

".3

2.6

3.0

2.6

.01

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

.24

.13

.15

.IS

.21

.47

1.0

.28

.03

.15

.15

.11

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(00955)

17

15

17

15

13

5.7

9.1

14

12

13

14

15

IMME
DIATE FECAL STREP- DIS-
COLI- COLI- TDCDCCI SOLVED
FORM FORM (COL- SOLIDS
(COL. (COL. ONIES (TONS
PER PER PER PER

100 ML) 100 ML) 100 ML) AC-FT)
(31501) (31616) (31679) (70303)

,U4

.37

Bl — .46

.42

B6 BO BIS .41

.17

.25

1000 370 560 .42

.32

360 815 1 .43

4000 100 379 .41

44 — B26 .39

PER
CENT

SATUR
ATION
(00301)

••

..

..

mm

71

97

93

96

•"

95

103

92

HARD*
NESS
(CA,MG)
(MG/L)

(00900)

310

300

300

280

260

63

130

290

ISO

290

2SO

270

NON-
CAR*
BONATE
HARD*
NESS
(MG/U

(00902)

30

27

28

25

26

10

20

30

25

21

17

3

SODIUM
AD*

SORP*
TION

RATIO

(00931)

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

PERCENT
SODIUM

(00932)

4

4

3

3

4

4

«

4

4

«

4

H



WHITEWATER RIVER BASIN

05376000 NORTH FORK WHITEWATER RIVER NEAR ELBA, MI NN.--Continued 

(Hydrologic bench-mark station)

MATER QUALITY DATA, MATER YEAR OCTOBER 1973 TO SEPTEMBER 197«

331

DATE

OCT.
05...

NOV.
09...

DEC.
10...

JAN.
18...

FEB.
22...

MAR,
00...
28...
28...
29...

APR.
04...

MAY
01...

JUNE
05...

JULY
11...

AUG.
21...

SEP.
23...

TIME

1305

1458

1003

1030

1100

1600
1313
1602
1151

1000

1030

1050

1210

1140

1330

TEMPER
ATURE
(DEC C)

10.5

2.0

0.5

3.0

1.0

°.5
°.5
0
2.0

1.0

11.0

17.0

16.5

16. 0

9.0

1NSTAN-
TANEOUS

DIS
CHARGE
(CFS)

55

40

45

36

40

235
565
962
146

623

63

142

77

51

43

SUS
PENDED
SEDIMENT
(MS/L)

63

48

56

54

34

351
2040
4920
734

3160

16<l

928

42

31

12

SUS 
PENDED 
SEDI
MENT
DIS

CHARGE
(T/DAY)

9.4

5.2

6.8

5.5

3.7

223
3220
12600

289

5320

28

336

8.7

4.3

1.4

SUSPENDED SEDIMENT PARTICLE SIZE, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
(METHODS OP ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

DATE

MAR,
04...

APR,
04...

TIME

1600

10UQ

TEMPER
ATURE
(OES C)

.5

1.0

INSTAN
TANEOUS

DIS
CHARGE
(CFS)

235

623

8US-
PFNOED
SEDI
MENT
(MG/L)

351

3160

SUS 
PENDED

M£NT
DIS

CHARGE
(T/DAV)

?23

5320

SUS. 
SED. 
FALL

OIAM.
X FINER

THAN
.002 "*

37

43

SUS. 
SED.
FALL

OIAM.
X FINER

THAN
.004 MM

«9

54

SUS. 
SED. 
FALL

OIAM.
X FINER

THAN*
,008 HM

60

67

SUS. 
SED. 
FALL

DIAM,

X FINF.fi
THAN

.016 MM

39

77

SUS. 
SEO. 
FALL

DIAM.
X FINER

THAN
.125 MM

99

96

SUS. 
SEO. 
FALL

DIAM,
X FINER

THAN
.250 MM

100

100

METHOD
OF

ANALY
SIS

VPWC

' VPWC



332 MISSISSIPPI RIVER MAIN STEM 

05378500 MISSISSIPPI RIVER AT WINONA, MINN.

LOCATION.--Lat 44°03'20", long 91°38'15", in sec.23, T.107 N., R.7 W., Winona County, at gaging station on right 
bank at Winona pumping station in Winona, 9.5 mi (15.3 km) upstream from Trempealeau River and at mile 725.7 
(1,167.7 km) upstream from Ohio River.

DRAINAGE AREA.--59,200 mi 2 (153,500 km 2 ), approximately.

PERIOD OF RECORD.--Chemical analyses: October 1963 to current year (partial record some years). 
Sediment records: April 1965.

UUAL1TY DATA, *A1E« YEAR OCTOBER 1973 TO SEPTEMBER 1974

OATt

OCT.
OU...

MOV,
09...

DEC,
13...

JAN,
17...
17...

FEB.
21...

APR.
09...
JO...

JUNE
17...

JULY
15...

AUG.
22...

SEP,
24...

TIME WTD,
AVG,

AIR
TEMPER
ATURE
(OEG C)
(00020)

..

• m

6.5

-.
-.

5.0

16.0
le.o

23.5

29.5

19,5

19,5

--

TEMPER
ATURE

(DEC. C)
C00010)

16.5

2.5

.0

.0

.0

1.0

5,0
14.0

18. 0

27,0

23.0

13.5

--

INSTAN 
TANEOUS

DIS-
CHARGE
CCPS)

(00061)

27400

2&800

16700

16700
..

20000

52300
67000

66500

17200

25000

11100

--

SPE 
CIFIC 
CON 
DUCT
ANCE
(MICRO-
KHOS)

(00095)

296

279

367

U07
«07

383

319
290

360

340

300

295

337

DIS 
SOLVED 
SOLIDS 
(RESI
DUE AT
180 C)
(MG/L)

(70300)

180

i«e

227

249
249

229

202
1*2

223

210

188

157

207

DIS 
SOLVED 
SOLIDS 
(SUM OF
CONSTI
TUENTS)
C*G/L)

(70301)

166

164

207

224
224

216

178
161

190

208

177

156

IB9

DIS 
SOLVED 
SULIDS
(TONS
PER
DAY)

i'/0302)

13300

13600

10?00

11200
11200

12400

26500
32900

53300

9750

12700

4710

..

COLOR 
(PLAT
INUM"
COBALT
UNITS)
(00080)

30

bO

30

40
40

40

30
40

40

40

30

20

•-

CAROON
DIOXIDE
(C02)
(MG/L)

(00405)

4.7

1.8

3.7

6.1
6.1

7.5

4.6
1.0

2.5

.7

.8

.2

3.3

PM

(UMTS)
(00400)

7.7

8.1

7.9

7.7
7.7

7.6

7.7
8.3

8.0

6,6

8,5

9.0

8.1

DIS 
SOLVED 
CAL
CIUM
(CA)

(MG/L)
(00915)

35

36
45"

46
46

46

37
35

42

47

37

33

40
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05378500 MISSISSIPPI RIVER AT WINONA, MINN.--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO StPUMBER 1974
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DATE

OCT.
04...

NOV.
09...

DEC.
13...

JAN.
17...
1 7, , ,

FEB.
21...

APR.
09...
30...

JUNE
17...

JULY
IS...

AUG.
22...

SEP.
24...

TIME HTD.
AVG.

DATE

OCT.
04...

NOV.
09...

DEC.
13...

JAN.
17...
17...

FEB.
21...

APR.
09...
30...

JUNE
17...

JULY
IS...

AUG.
22...

SEP.
24...

TIME wTD.
AVG.

DIS 
SOLVED
MAG
NE
SIUM
(MG)

CMG/L)
C00925)

12

12

15

17
17

16

13
12

IS

15

13

12

14

TOTAL
NITRITE

CN)
CMG/L)

(00615)

• -

.01

.02

mm

.01

.02

.04

.03

.05

.00

.00

.01

.02

DIS
SOLVED
SODIUM
(NA)

CMG/L)
C00930)

7.7

5,8

6.7

10
10

10

7.3
5.6

7.1

6.7

8.3

a.o

7.8

TOTAL
NITRATE

(N)
(MG/L)

(00620)

--

.81

2.2

.-
1.5

1.2

1.6
1.5

2.1

1.0

.15

2.5

1.5

DIS 
SOLVED
PD-
TAS-
SlUM
(K)

(MG/L)
(00935)

2.0

2.3

2.2

2.5
2.5

2.1

2.9
2.5

2.4

2.4

1.9

1.5

2.3

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

--

.82

2.2

.-
1.5

1.2

1.6
1.5

2.1

1.0

.is
2.5

1.5

DIS
SOLVED
IRON
(FE)

(UG/L)
(01046)

40

170

140

150
150

130

120
130

50

90

20

80

106

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

.20

.16

.15

.14

.14

.20

.24

.15

.17

.22

.21

.17

.16

DIS
SOLVED
MAN.

GANfcSE
(MN)
(UWL)

(01056)

8

30

33

100
100

130

50
20

10

10

0

10

42

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(00955)

9.2

12

14

14
14

14

11
7.9

6.4

6.6

5.9

2.6

10.0

DIS
SOLVED
BORON

(B)
(UWL)

C01020)

50

80

50

50
50

50

40
50

60

90

40

60

56

DIS
SOLVED
SOLIDS
(TONS
PER

AC-FT)
(70303)

,24

.26

.31

.34

.34

.31

.27

.25

.30

.29

.26

.21

.28

AL* A-
LIMT*

AS
CAC03
(MG/L)
COOMO) i

121

1 18

149

157
157

153

119
107

130

139

132

124

134

HARD
NESS
CCA,MG)
CMWL)

(00900)

140

140

170

180
180

180

150
140

170

180

150

130

159

DIS
SOLVED DIS-
CHLO- SOLVED
RIDE SULMTE
CCL) CS04)
C«G/L) C*WL)

(00940) (0094^,)

9.3 Ib

&,9 10

10 24

14 25
14 25

13 22

8.8 2b
5.7 2S

9.3 28

8.9 3b

11 20

9.1 15

10 24

NQN- SOUIbM
CAR- AD-

80NATE SORP-
HARD- TION
NESS RATIO
(MU/L)

(00902) (00931)

16 ,T>

21 .2

25 ,2

27 .3
27 .3

28 .3

27 .3
30 .2

36 .2

41 .2

14 .3

8 .3

25 .3

DI5-
SOLvEiJ
FLUO-
WJUfc.
CM

(M&/L )

(00950)

t4!

,<;

.el

.3

.3

.5

.3

.4

,9

t l

tl>

• 2

.3

PERCENT
SODIUM

(00932)

11

0

8

10
10

11

10
0

8

7

11

U

0
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05476000 DBS MOINES RIVER AT JACKSON, MINN.

LOCATION.--Lat 43 0 37'10", long 94 0 59'10", in SE^SW^ sec.24, T.102 N., R.35 W., Jackson County, 1,000 ft (305 m) 
upstream from gaging station, on right bank in storage room of city powerplant in Jackson.

DRAINAGE AREA.--1,220 mi 2 (3,160 km 2 ), approximately.

PERIOD OF RECORD.--Chemical analyses: October 1972 to current year. 
Water temperatures: Water year 1973-1974 (partial-record station). 
Sediment: Water years 1968-1971, 1973-1974 (partial-record station).

REMARKS.--Miscellaneous chemical and sediment data published for water years 1968-72.

wATE« QUALITY DATA, «ATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
12...

NOV.
16...

DEC.
18...

JAN.
23, ..

FEB.
27...

APR.
25...

MAY
20...

JUNE
13...

JULY

17...
AUG.
22...

DATE

OCT.
12...

NQV ,
16...

DEC.
je, . ,

JAN.

23...
FEB.
27. ,,

APR.
25...

MAY
20...

JU'NE
13...

JULY
17...

AUG.
22...

AIR
TEMPER- TE^PER-
ATURE ATURE

(DEG C) (DEG C)

13.0

2.0

.0

.0

.0

10.5

18.0

19,0

24.0

15.0 22.0

DIS
SOLVED
1*4(3- OIS-
NE- SOLVED
SIU« SODIUM
(<*G) (MA)

(MG/L) («G/L)

38 16

5b 38

62 41

7B 51

63 31

46 H

"* 21

5e 20

59 32

40 28

INSTAN
TANEOUS

DIS
CHARGE
(CFS)

69

73

101

39

145

390

367

522

65

41

DIS
SOLVED
PO-
TAS-
8IUM
(lO

C«U/L)

4.2

5.0

5.0

5.8

6,5

3,j»

3.6

3.7

4.2

5.1

SPE 
CIFIC
CON-
DUCT-
ANCE
(MICRO-
MHOS)

793

1051

1216

1440

1160

676

892

900

930

735

DIS
SOLVED
IRON
(FE)

(UG/L)

20

10

130

40

120

20

20

20

30

20

DIS 
SOLVED
SOLIDS
(RfcSI-
DUE AT
160 C)
(MG/L)

518

727

848

1030

797

609

589

672

730

537

DIS
SOLVED
MAN-

GANESE
(*N )

(UU/L)

40

UO

90

310

290

UO

50

0

390

0

DIS 
SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

521

694

602

978

759

555

577

618

669

491

DIS
SOLVED
BORON

(B)
CUG/L)

90

100

110

110

100

70

70

90

UO

130

COLOR
(PLAT
INUM-
COBALT
UNITS)

20

10

20

30

40

30

30

20

20

20

ALKA
LINITY

AS
CAC03
(MG/L)

235

211

258

34Q

261

169

167

190

152

148

CARBON
DIOXIDE
(C02)
(MG/L)

7.3

2.6

10

21

13

6.3

8.2

9.3

2.4

2.3

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

26

54

58

74

46

29

30

27

42

37

PH

(UNITS)

7.6

8.2

7.7

7.5

7.6

7.6

7.6

7.6

8.1

8.1

DIS
SOLVED
SULFATE
(SD4)
(MG/L)

170

290

330

380

310

250

270

280

330

210

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)

96

no
130

160

130

100

97

110

no
70

DIS
SOLVED
FLUO-
RIDE
(F)

(MG/L)

.8

.5

.6

,7

.6

.5

1.1

.5

.6

.5
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WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
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D

OC
1

NO
t

DE
1

JA
2

FE
2

AP
2

MA
2

JU
1

JU
1

AU
2

DATE

OCT,
12..

NOV.
16..

DEC.
18..

JAN.
23..

FEB.
27..

MAR,
07.
08.
09.
10.
11.

APR,
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.
18,
1*.
20.
21.
22.
23.
24.
25,

TOTAL
NITRITE

(N)
UE (MG/L)

r.
-•• » "-
/,
i>... .01

s!.. .03
*.
S... .04
5.
r... .04
*.
»... .03
r
>... .06
NlE

J... .04
.V
r... .00
i!.. .01

TEMPER
ATURE (
(DEG C)

. 13.0

2.0

. .0

.0

. .0

.0
3.0
3.0
1.0
1.0

8.0
9.0
9.0
9.0
9.0
8.0
9.0
9.0
11.0
15.0
13.0
14.0
14.0
14.0
10.0
6,0

11,0
15.0

TOTAL
NITRITE

TOTAL PLUS
NITRATE NITRATE

(N) (N)
(MG/L) (MG/L)

•• ••

.03 .04

5.9 5.9

5.4 5.4

2.0 2.0

2.9 2.9

2.5 2.6

4.3 4.3

2.8 2.8

.10 .11

SPE
CIFIC
CON
DUCT
ANCE
MICRO-
MHOS)

742

988

933

1070

897

605
630
614
569
542

555
598
630
631
614
614
707
666
707
686
686
686
777
777
752
777
754
729

TOTAL
PHOS
PHORUS
(p)

(MG/L)

.21

.20

.16

.38

.30

.20

.22

.24

.40

.26

DATE

APR.
26...
27...
28...
29...
30...

MAY
15...
16...
17...
18, .,
19...
20...

22...
23...
24...
25...
26...
27...
28...
29...
30...
31...

JUNE
01...
02...
03...
04...
06...
07...
08...
09. ,,
10...
11...
12...
13...

14...
15...
16...

DIS
SOLVED
SILICA
(SI02)
(MG/L)

19

14

20

24

15

3.5

5.1

6.3

19

5.5

TEMPER
ATURE
(DEG C

15.
18.
18.
18.
16.

16.
16.
17.
17.
18.
IS.

16.
16.
16.
16.
19.
18.
20.
21.
17.
17.

17,
17.
18.
18.
IS.
18.
18.
18.
18.
17.
17.
19.

18.
18,
18,

•

)

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0

DIS
SOLVED
SOLIDS HARD-
(TONS NESS
PER (CA,MG)

AC-FT) (MG/L)

.70 400

,99 510

1,15 580

1.40 720

1.08 580

.83 440

,80 440

.91 510

,99 520

.73 360

SPE
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)

707
729
728
752
777

777
74S
748
721
721
748

eoa
842
777
777
777
777
777
748
777
777

777
777
697
748
748
748
748
777
777
777
777
760

878
842
808

NON- SODIUM
CAR- AD-

BONATE SORP-
HARD- TION PERCENT
NESS RATIO SODIUM
(MG/L)

170 .4 9

290 .7 14

320 .7 13

3SO .6 13

320 .6 10

270 .4 9

270 .4 9

320 .4 8

370 ,6 12

220 .6 14

SPE
CIFIC
CON
DUCT-

TEMPER- ANCE
ATURE (MICRO-

DATE (DEG C) MHOS)

JUNE
17... 18.0 808
18... 24.0 842
19... 24.0 878
20... 24.0 962
21... 24.0 918

JULY
10... 27,0 894
17... 24,0 930

AUG.
22... 22.0 735
30... 21.0 671
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DlSOAKCit, *ATt« YfAH UCTOBE.W 1973 TO SEPTEMBER 1974

DAY

1
2
3

6
7
6
9

10

11
12
13 
la
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31

DAY

1
2
3
a
5

t»
7
e
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31

OCTOBEK

Mfc AN
MfcAN 

OI5CHAKGE DISCHAHCiE 
(TONS/DAY)

MtAN 
CONCfcN.

DISCHARGt DISCHAHGfc

129
91
70
60

44 
«3 
4b

59
67
70
67
61

57
54
51
50
52

51
52
52
51
52

52
54
52
4e
46
47

ME.AN 
DISCHARGE.

(CFS)

85
80
75
70
65

62
58
55
52
50

47
45
03
42
42

U2 
U2 
42
41
40

39
39
39
39
39

UO 
ai 
U2 
U3 
ai 
U3

51

13 2.7

JANUARY

TRATION
StOlMENT
DISCHARGE.
(TONS/DAY)

222 23

45
45

as
43

40
40
45
35
40

51
60
64
70
76

77
77
67
66
186

283
360
317
253
222

208
197
tee
175
178

FEBRUARY

MEAN
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
(CFS) (MG/L) (TONS/DAY)

42
41

ai
40
40

39
39
39
39
39

40 
52 
SO 
72 
66

60
70

110
160
160

190
170
150
148
146

145
145
160

DECEMBER

MEAN
MEAN CONCtN. 

DISCHAHGE TKAT10N 
(CFS) (MG/L)

157 
143 
140 
100 
90 ••

60
150
130
120
110

105
100
102
106
104

SEDIMENT
OISCHAKGt
(TONS/DAY)

102
102
101
101
101

101
101
100
100
100

100
100
99
98
98
95

210 57

MARCH

MEAN
MtAN CONCtN- 

DISCHAKGE TRATION 
(CFS) (MG/L)

160
200
220 «
250
266

SEDIMENT
DISCHARGE
(TONS/DAY)

163

266
308
310
300
305

275
270
255
230
225

205
160
150
150
148

120
100
ea
96
135

las
148
151
153
159
159

76
112
101
114

65
94
62
94
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SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

APRIU MAY

DAY

1
2
3
u
5

6
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

DAV

MEAN
DISCHARGE

CCFS)

180
173
180
165
131

165
264
311
332
329

355
512
777
637
70S

624
579
540
486
463

480
456
407
366
374

363
349
343
324
296

MEAN
CONCEN*
TRATION
(MG/U

„
•
•
•
-

„
m

113
lie
128

125
170
231
233
194

149
145
145
142
151

180
143
103
115
126

136
134
140
143
131

SEDIMENT
DISCHARGE
(TONS/DAY)

„
• •
..
..
«

mm

mm

95
106
114

120
235
485
527
371

251
227
211
186
197

233
176
113
114
127

133
126
130
125
105

JUUY

MEAN
MEAN CONCEN. SEDIMENT 

DISCHARGE TRATION DISCHARGE 
(CF8) (MG/U (TONS/DAY)

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
IS
19
20

21
22
23
24
25

26
27
28
29
30
31

146
120
174
131
121

116
110
103
98
98

90
92
88
79
73

68
66
64
61
67

60
56
52
50
47

44
40
38
37
35
34

26 7.4

43 7,7

MEAN
MEAN CONCEN- SEDIMENT

DISCHARGE TRATION DISCHARGE
(CFS) (MG/U (TONS/DAY)

281
271
266
245
243

221
217
223
231
234

274
284
278
272
311

316
290
304
314
358

360
366
357
340
328

331
332
330
348
316
331

MEAN
DISCHARGE

(CFS)

33
39
43
39
35

31
30
30
32
33

33
32
30
26
24

23
26
25
26
24

S3
36
28
23
19

19
19
15
12
9,4
8,9

..
mm

• •
• •
••

..
• »
• •
• »
••

mm
mm

mm

mm

93

109
109
104
119
113

115
125
97
133
133

129
134
151
163
141
164

AUGUST

MEAN
CONCEN
TRATION
(MG/U

„
• •
.•
• •
••

• •
• •
• •
.•
••

„„
••
• •
mm

——

-B
• •
..
..
"

mm

119
• •
• •
—

• •
.•
• •
mm

56
• •

..
• •
mm

mm

••

..
• •
• •
..
-•

..
mm

mm

mm

76

93
85
85

101
109

112
124
93

122
118

115
120
135
153
120
147

6EOIMENT
DISCHARGE
(TONS/DAY)

• •
• •
mm

mm

mm

mm

mm

mm

mm

"

„
mm

mm

mm

••

*••

• •

mm

mm

mm

mm

12
• • .
..
..

• •

mm

mm

mm

1.5
mm

JUNE

MEAN
CONCEN- 
TRATION 
CMG/U

129
107
267
298
284

326 
31b 
314 
272

233
215
203
176
168

183
176
134
108
108

100

SEDIMENT
DISCHARGE
(TONS/DAY)

92
223
240
210

248
376
372
454
467

369
324
292
240
207

202 
17S 
128 
100 
95

83

MEAN
DISCHARGE 

(CFSJ

329
319
309
290
274

312
427
437
536
636

586
558
533
499
456

408
369
353
342
326

306
287
262
249
239

221
205
189
176
163

SEPTEMBER

MEAN
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
CCFS) (MG/U (TONS/DAY)

8.3
8,9 -- •-
7.1
6,6
6,2

6,7
6.7
6.8 "- —
6,2
5.6

6,2 •" « 
15 
15 
13 --
10

9.5 "•
9.6 •• "•
6,9 mm ••

11 
9,6 •• "•

10
11
11 •" —
11
10

11 •"
11
8,9 -• 
8,5
4,0
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SPE- DIS- D1S-
CIFIC SOLVED SOLVED DIS-

INSTAN- CON- SOLIDS SOLIDS SOLVED COLOR
AIR TANEOUS DUCT- (RESI- (SUM OF SOLIDS SUS- (PLAT- DIS-

TEMPER- TEMPER- DIS- ANCE DUE AT CONST1- (TONS PENDED INUM- SOLVED
ATURE ATURE CHARGE (MICRO- 180 C) TUENTS) PER SOLIDS COBALT OXYGEN

DATE (DEC C) (DEG C) (CF5) MHOS) (MG/L) (MG/L) DAY) (MG/L) UNITS) (MG/l)

oooiosoo - PIGEON R AT MIDDLE FALLS MR GRAND PORTAGE, WINN, CLAT 48 oo 44 LONG 089 36 58)

SEP., 1974
24... 15.0 10.0 312 75 45 45 37.9 -• 60 •-

04011000 - BRULE RIVER NEAR HOVLAND MINN (LAT 47 49 06 LONG 090 03 04)

SEP., 197a
25... 14.0 — 160 41 28 28 12.1 — 50

04012500 - POPLAR RIVER AT LUTSEN, MINN. (LAT 47 38 23 LONG 090 42 31)

SEP., 1974 
25.,, -- 6.0 35 75 42 53 4.06 — 40 «

04Q12700 - TEMPERANCE RIVER NR SCHROEDER "N (LAT 47 33 17 LONG 090 52 28)

SEP., 1974 
24... -- 7.5 45 65 33 39 4.02 — 40 --

04013300 - MANITOU RIVER NR LITTLE MARAIS MlNN (LAT 47 26 40 LONG 090 04 07)

SEP., 1974 
24... •- 6.0 13 100 77 63 2.70 — 40 —

04014500 - BAPTISM RIVER NEAR HEAVER BAY, MlNN. (LAT 47 20 15 LONG 091 12 00)

SEP., 1974
23... -- 7.0 21 100 72 60 4.14 — 60 —

04015000 • 8EAVER RIVER AT BEAVER BAY, MINN. (LAT 47 15 37 LONG 091 17 45)

SEP., 197ii
24... 9.S 7.5 S.O 140 99 78 1.36 — 30 •-

04015140 - GOOSEBERRY RIVER NEAR TdO HARBORS MINN (LAT 47 08 37 LONG 091 28 OS)

SEP., 1974
25... 5.5 8.0 7.2 162 118 99 2.29 — 20 •-

04015330 • KNIFE RIVER NEAR TwO HARBORS MINN (LAT 46 56 49 LONG 091 47 33)

SEP., 1974 
25... 15.0 10.5 5.4 192 126 113 1.86 — 20

04015350 - FRENCH RIVER NEAR DULUTH MINN (LAT 46 53 59 LONG 091 47 33)

SEP., 1974 
24... 14.5 6.5 1.6 200 122 120 .55 -<• 20 --

OU016500 - ST. LOUIS RIVE'R NEAR AURORA, MINN. (LAT 47 29 30 LONG 092 14 20)

SEP., 1974 
17... 13.0 12.5 70 275 167 166 35.7 — 40 —

04016000 - EMBARRASS RIVER NEAR MCKI»LEY, MINN, (LAT 47 27 10 LONG 092 23 00)

SEP., 1974 
17... 11.5 15,0 40 110 BO 64 8.66 •- 50 —

04016750 - ST. LOUIS »IVE» AT FORBES, MINN. (LAT 47 21 48 LONG 092 35 56)

SEP., 1974 
17... 13.9 11.7 146 <»60 156 142 61.5 — 40 «

04019010 - wEST TwO RIVERS NEAR FORBES, MINN. (LAT 47 20 21 LONG 092 40 59)

SEP., 1974 
17... 21.1 13.1 7.6 220 120 120 2.47 » 30
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	DI3« DIS«
OIS- SOLVED SOLVED DIS 
SOLVED MAG- DIS- P0« DIS« SOLVED DIS-

CARBON CAL- NE« SOLVED TAS- SOLVED MAN- SOLVED
DIOXIDE PH CIUM SIUM SODIUM SIUM IRON GANE3E BORON
(C02) (CA) (MG) (NA) (K) (FE) (MN) (B)

DATE (MC/L) (UNITS) (MG/L) (MG/L) (MU/L) (MG/L) (UG/L) (UG/L) (UG/L)

04010500 • PIGEON R AT MIDDLE FALLS NR GRAND PORTAGE* MINN, (LAT 46 00 4(1 LONG 069 36 5b)

SEP., 1974
24... — — 9.0 2.2 1.7 .4 190 0 30

04011000 • BRULE RIVER NEAR HOVLAND MINN (LAT 47 49 06 LONG 090 03 0«)

SEP., 1974
25... « «• 5.1 1.0 l.S .2 330 10 30

04012500 • POPLAR RIVER AT LUTSEN, MINN. (LAT 47 36 23 LONG 090 42 31)

SEP., 1974 
25... •• mm 13 3.2 2.3 .3 200 0 60

04012700 • TEMPERANCE RIVER MR SCMROEDER MN (LAT 47 33 17 LONG 090 52 28)

SEP., 1974 
24... -• mm 6,9 1.6 1.9 .1 270 0 70

04013300 • MANITOU RIVfcR NR LITTLE MARAIS MINN (LAT 47 26 40 LONG 090 04 07)

SEP,, 1974 
24... — •« 13 3.1 2.6 .1 250 0 SO

04014500 • BAPTISM RIVER NEAR BEAVER BAY, MINN. (LAT 47 20 is LONG 091 12 oo)

SEP., 1974 
21... — « 11 3.6 3.6 ,2 160 0 40

04015000 • BEAVER RIVER AT BEAVER BAY, MINN. (LAT 47 IS 37 LONG 091 17 45) 

SEP.* 1974
24... mm mm 16 5.0 3.6 .5 260 10 90

04015140 • GOOSEBERRY RIVER NEAR T«0 HARBORS MINN (LAT 47 06 37 LONG 091 26 05)

SEP,, 1974
25... •• •• 22 6.6 3,3 .3 60 10 70

04015330 • KNIFE RIVER NEAR TWO HARBORS MINN (LAT 46 56 49 LONG 091 47 33)

SEP., 1974 
25.,, »• — 23 7,3 5.9 .4 60 10 90

04015350 • FRENCH RIVER NEAR DULUTH MINN (L*T 46 53 59 LONG 091 47 33)

SEP,, 1974 
24... •• — 23 9.3 4.4 .7 70 0 SO

04016500 • ST. LOUIS RIVER NEAR AURORA, MINN. ((.AT 47 29 30 LONG 092 14 20)

SEP., 1974
17... •» •• 25 14 6.7 3.6 260 SO ISO

04016000 • EMBARRASS RIVER NEAR MCKINUY, MINN. (LAT 47 27 10 LONG 092 23 00)

SEP., 1974 
17... — — 13 4.2 2.9 .6 160 10 70

04016750 • ST, LOUIS RIVER AT FORBES, MINN. (LAT 47 21 46 LONG 092 35 56)

SEP., 1974 
17... ,6 6.2 26 12 7.3 2.5 230 30 140

04019010 • WEST TWO RIVERS NEAR FOR8ES, MINN. (LAT «7 20 <2J LONG 092 40 S9)

SEP., 1974 
17... .6 6.4 26 9.2 6.0 2.1 160 10 SO
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DATE

MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA

OIS- DIS- TOTAL
ALKA. SOLVED OIS- SOLVED NITRITE TOTAL OIS-
UNITY CHLO- SOLVED PLUG- TOTAL TOTAL PLUS PHOS- SOLVED

AS HIDE SULFATE Riot NITRITE NITRATE NITRATE PnORUS SILICA
CAC03 (CL) (SOU) (K) CM) (N) (N) (P) (8102)

(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

04010500 - PIGtON k AT MIODLt PALLS NK GKANQ PORTAGE, MlNN. (LAT 48 00 44 LONG 089 36 58) 

£5 1.5 7.9 .1 .00 .04 ,0a .02 7.1 

04QUOOO • HRULE RI^ER NEAK nOVLAND MlNN (LAT 47 49 06 LONG 090 03 04)

SEP., 1974 
2<», .,

SEP., 1974 
25... 12 1.3 5.9 .1 .00 .04 .04 .02 5.6

,, 1974

- POPLAK WIVER AT LUTSEN, MINN. CLAT u; 38 23 LONG 09o 42 3D

27 1.6 6.4 .2 .00 .10 .10 .02 9.0 

04012700 • TEMPERANCE RIVE" NR SCHROEOEH MM (LAT 47 33 17 LONG 090 52 28)

SEP., 1974 
24.., 21

SEP., 1974 
24... 39

SEP., 197« 
23... 37

SEP., 1974 
24, ., 61

SEP., 1974 
25... 60

SEP., 1974 
25... 84

.01 ,01 ,01 7,7

(LAT 47 26 40 LONG 090 04 07)

.06 .06 .02 11

(LAT 47 20 15 LONG 091 12 00)

.11 ,11 .19 B.I

1.4 5.9 .2 ,00

04013300 - MAMTOU RIVER NR LITTLE MARAIS 

2.8 6.4 .2 .00 

04014500 " BAPTISM RIVER NEAR 8EAVER BAY,

3.5 6.8 .2 ,00 

04015000 - BEAVER RIVER AT BEAVER BAY, MlNN. (LAT 47 15 37 LONG 091 17 45)

2.3 5.6 .2 .00 .06 .08 .01 7.9 

04015140 • GOOSEBERRY RIVER NEAR TWO HARBORS MlNN (LAT 47 08 37 LONG 091 28 05)

1.3 6.8 .1 .00 ,05 ,05 ,04 11 

04015330 - KNIFE RIVEK NEAR T*0 HARBORS MlNN (LAT 46 56 49 LONG 091 47 33) 

5.2 7.5 .1 .00 ,01 .01 .01 13 

04015350 - FNENCH RIVER NEAR DULUTH MlNN (LAT 46 53 59 LONG 091 47 33)

SEP., 1974 
24. ,, 94 3.3 7.5 .2 .00 .00 .00 .04 15

SEP., 1974 
17.,, 69

SEP,, 1974 
17... 35

SEP.» 1974 
17... 66

SEP., 1974 
17... 98

04016500 • ST. LOUIS RIVER NEAR AURORA, MlNN. (LAT 47 29 30 LONG 092 14 20) 

8.5 54 .3 .01 ,22 .23 ,03 10

04018000 - EMBARRASS RIVER NEAR MCKINLEY, MINN. (LAT 47 27 10 LONG 092 23 oo)

2.6 12 .2 .01 ,05 ,06 ,03 6.8

04019750 - ST. LOUIS RIVER AT FORBES, MINN. (LAT 47 21 48 LONG 092 35 56)

6.3 43 .3 ,01 .12 .13 .04 5.2

04019Q10 • WEST TwO RIVERS NEAR FORBES, MINN, (LAT 47 20 21 LONG 092 40 59)

4.0 6.2 .2 .01 .00 ,01 .04 5,7
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IMMt-
DIATE FECAL STREP- OIS- NON- SODIUM
COLI- COLI« TOCOCCI SOLVED PEA- CAR- At>»
FORM FORM (COL- SOLIDS CENT HARD- 80NATE SOHP-
(COL. (COL. ONIE8 (TONS SATU«- NESS HARD- TION HfcRCfcN?
PEW PER PER PER ATIO* (CA,MG) NESS RATIO SODIUM

DATt 100 ML) 100 ML) 100 ML) AC-FT) (MG/L) (M6/L)

oooiosoo - PIGEON R AT MIDDLE FALLS NR GRAND PORTAGE. MINN, CLAT 48 oo «o LONG osv 36 s«}

SEP., 1970 
20... — — — .06 — 32 6 .1 10

04011000 - BRULE RIVER NEAR HOVLAND "INN (L»T «7 «9 06 LONG 090 03 Ott)

SEP.* 1974
25... -- -- — .00 -- 17 5 .2 1*

t

00012500 - POPLAR RIVER AT LUTSEN, MlNN. (LAT a7 iB 23 LONG 090 02 31)

SEP,, 197« 
25... -- -- -- .06 » 06 19 ,1 10

00012700 - TEMPERANCE RIVER NR SCHROEDER MN (LAT 07 33 17 LONG 090 52 2«)

SEP.* 197« 
24,,, -- — — .00 » 25 3 ,2 1«

OU013300 - MANITOU RIVER NR LITTLE MARAIS MINN (LAT «7 26 UO LONG 090 OU 07)

SEP,, 1970 
20.,. -- — — .10 -- 05 6 ,2 12

00010500 - BAPTISM RIVER NEAR BEAVER BAY, MlNN, (LAT 07 20 15 LONG 091 12 00)

SEP,, 197«
23... — « — ,10 — 43 6 ,2 lb

OaOlSOOO - BEAVER RIVER A? BEAVER BAY, MlNN, (LAT «7 15 37 LONS 091 17 ab)

SEP., 1974
24... — -- — .13 -- 61 0 .2 II

04015100 - GOOSEBERRY RIVER NEAR TWO HARBORS MlNN (LAT 47 08 37 LONG 091 28 OS)

SEP., 1970
25... — — « ,16 -- 82 3 .2 «

00015330 • KNIFE RIVER NEAR TWO HARBORS MINN (CAT 46 56 49 LONG O9i 47 33)

SEP., 1970 
25,,, — •- — .17 -- 88 4 ,3 13

04015350 - FRENCH RIVER NEAR DULUTH MINN (LAT 46 53 59 LONG 091 U7 33)

SEP,, 1974 
20,., — — — .17 -- 96 2 .2 9

04016500 - ST. LOUIS RIVER NEAR AURORA, MINN. (LAT 0? 29 30 LONG 092 U 20)

SEP,, 1974 
17... -- — — .25 — 120 bl ,3 13

04018000 - EMBARRASS RIVER NEAR MCKINLEY, MINN. (LAT 07 27 10 LONG 092 23 oo)

SEP,, 1970 
17,,, -- — •- .11 — 50 14 .2 11

04018750 • ST. LOUIS RIVER AT PORBES, MINN, (LAT 47 21 48 LONG 092 35 5*)

SEP., 1974 
17... •« — — .21 — 110 49 ,3 12

04019010 - WEST TWO RIVERS NEAR PORBES, MINN, (LAT 47 20 21 LONG 092 UO 59)

SEP,, 1970 
17.,, — — — .16 -- 100 5 .3 II
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AIR
FEMPER- TEMPER 
ATURE ATURE

SPE 
CIFIC

INSTAN- CON- 
TANEOUS DUCT-

D1S ANCE

DIS- DIS 
SOLVED SOLVED 
SOLIDS SOLIDS 
(RESI- (SUM OF 
DUE AT CONSTI-

DATE (DEG C) (DEG C) (CFS)
CHARGE (MICRO- 160 C) TUENTS)

MHOS) (MS/L)

DIS-
SOLVED
SOLIDS
(TONS
PER
DAY)

SUS 
PENDED

COLOR 
(PLAT 
INUM-

SOLIDS COBALT

DIS 
SOLVED 
OXYGEN

(MG/L) UNITS) (MG/U

SEP., 1970

SEP., 
1'..

1970

SEP., 1974

SEP., 
16..,

SEP., 
17..,

SEP., 
16..

SEP., 
19..,

1970

1974

1970

1974

1974

1973 

'l974

SEP., 
17..

NOV., 
28,.,

FEB., 
21..

MAY

SEP!"
19...

SEP., 1974

04020000 - S4AN RIVEN NEAR TOIVOLA, MINN. (LAT 47 15 02 LONG 092 08 36) 

13.3 11.7 66 490 274 275 51.0 — 20

00020400 - ST LOUIS R NR MEADOwLANDS MINNESOTA (LAT 06 59 08 LONG 092 48 29) 

ia.0 15.0 235 260 136 160 116 •- 40 < 

04021002 - dHlTEFACE RlvER BELDw MEADOwLAMDS MINNESOTA (LAT 47 02 21 LONG 092 00 35) 

16.0 15,0 30 170 107 90 10. 1 — 100 '

04021200 - FLOOD(«DOD R NR FLOODWOOD MINN (LAT 06 58 05 LONG 092 5« 29) 

20.5 12.0 31 150 110 80 9.67 « 200 '

00021400 - ST LOUIS R AT BROOKSTON MINNESOTA (LAT 46 52 12 LONG 092 16 10) 

15,0 14,5 393 260 156 106 166 •»- 80 «

04021960 - CLOQUET RIVER NEAR ISLAND LAKE MN (LAT 47 06 57 LONG 092 01 28) 

11.0 12.0 57 100 75 64 11.6 — 70

04023100 - CLOQuET RIVER AT BURNETT MN (LAT 46 50 00 LONG 092 30 18)

16,0 15.5 633 60 55 09 90,0 -- 50 • 

00023000 - PINE R NR CLOQUET MINN (LAT 06 07 52 LONG 092 26 57)

15.0 11.5 12 200 130 130 4.41 -«• 30 

OOQ24000 - ST. LOUIS RIVER AT SCANLON, MINN, (LAT 46 02 12 LONG 092 25 07)

.0 2310

-- 1730

1.0 10760

16,0 1070

156

173

97

240

139

143

94

160

90 367

99 668

59 2700

126 062

100

100

100

90

SEP., 
23..,

SEP., 
23,.

NOV., 
01..

1974

1970

1973

04024010 - MIDMY R AT THOMSON MINNESOTA (LAT 06 40 56 LONG 092 23 08)

22.0 15.0 9.1 260 153 146 3,79 .« 30

00024038 - NEMADJI RIVER NEAR DUESLER MINN (LAT 06 29 36 LONG 092 26 00)

10.0 8.5 3.0 190 137 112 1.12 -- 70

04024092 - bLACKHOCF RIVER NEAR HQLYOKE MINN (LAT 46 31 38 LONG 092 27 5JJ

14.0 6.5 24 210 133 127 6.65 -- 10

05030140 - OTTER TAIL R M.w. Of- LUCE, MN (LAT 46 40 20 LONG 095 39 51)

6.5 199 328 -- 182 97.8 — 20
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	OIS- OIS-
OIS- SOLVED SOLVED DIS 
SOLVED MAG. DIS- PO- DIS- SOLVED DIS-

CARBON CAL- NE- SOLVED TAS- SOLVED MAN- SOLVED
DIOXIDE PH CIUM SIUM SODIUM SIUM IRON GANtSt BORON
(C02) (CA) (MG) (NA) (K) (FE) (MN) CB)

DATE CMG/L) (UNITS) (MG/L) (MG/L) (MG/L) (MG/L) (UG/L) (UG/L) (UG/L)

04020000 • SWAN RIVER NEAR TDIVOLA, MINN, (LAT 47 15 02 LONG 092 48 36)

•C*.. 1974 
i»... .6 8.6 46 30 11 2.9 120 40 70

04020400 • ST LOUIS R NR MEAOONLANOS MINNESOTA (LAT 46 59 46 LONG 092 OS 29)

•£*., 1974 
i»... -- — 32 17 10 2.S 110 0 100

04021002 - WHITEFACE RIVER BELOW MEADOWLAN08 MINNESOTA (LAT 47 02 21 LONG 092 44 35)

SEP.* 1«7« 
18.,. — — IS S.6 4.0 .9 760 40 90

04021200 • FLOODNOOD R NR FLOODMQOO MINN (LAT 46 56 05 LONG 092 54 29}

•!»•• l»T4 
1*... — — 21 4.9 2.5 .6 790 50 130

0402UOO - ST LOUIS R AT BRDOK8TON MINNESOTA (LAT 46 52 12 LONG 092 36 10)

IM.t 1«7« 
17... — — 26 13 8.S 2.0 330 0 120

04021960 - CLOOUET RIVER NEAR ISLAND LAKE MN (LAT 47 06 57 LONG 092 01 28)

•If., 197U 
!•... — « 11 4.5 2.7 .4 &70 30 70

04023100 - CLOQUET RIVER AT BURNETT MN (LAT 46 54 00 LONG 092 30 16)

•«., It7« 
i»... » — 9.7 3.1 2.0 .6 210 10 SO

04023400 - PINE R NR CLDOUET MINN (LAT 46 47 52 LONG 092 26 57)

!£»., It74 
17... — — 27 9.6 4.4 .9 200 10 50

04024000 - ST. LOUIS RIVER AT SCANLON, MINN. (LAT 46 42 12 LONG 092 2S 07)

NOV.* 1973 
21... 9.4 7.0 16 6.1 7.5 1.3 600 50 40

fit., it7«
tl... 9.3 7.0 16 5.8 S.9 1.3 600 50 UO 

WAV 
It... 7.9 6.9 11 4.3 3.5 1.2 300 10 120

•If.
It... — — 21 8.6 12 1.6 360 60 240

04024010 - MIONAY R AT THOMSON MINNESOTA (LAT 46 40 56 LONG 092 23 06)

IM.4 i»T4
II... — — 31 12 5.8 1.1 100 0 SO

0402408S . NEMAOJI RIVER NEAR OUE8LER MINN (LAT 46 29 36 LONG 092 28 04)

IIP.* 1*74 
21... — » 24 7.6 3.8 1.4 930 10 100

04024092 - BLACKHOOF RIVER NEAR HOLYOKE MINN (LAT 46 31 36 LONG 092 27 si)

•!*.. 1974
41... — — 27 8.8 3.S .7 230 20 SO

05030140 - OTTER TAIL R N.H, OF LUCE* MN (LAT 46 40 20 LONG 09S 39 51)

NOV.i 1973 
01... 3.4 8.0 34 21 4.9 2.2 30 0 40
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015- OIS- TOTAL
ALKA- SULVED D1S- SOLVED NITRITE TOTAL DIS-
LI'MTY CHLO- SOLVfcO FLUO- TOTAL TOTAL PLUS PHQS- SOLVED

AS HIDE SULMTE RIDE NITRITE NlT«ATt NITRATE PHORUS SILICA
CACQ3 (CD (SD4) (F) (M) (N) (N) (P) (SI02)

DATE (MG/L) (MG/L) (MG/L) (*G/L) (MG/L) (MG/L) (MU/L) (MG/L) (MG/L)

00020000 - SWAN RIVER MEAN TOIVULA, MINN, CLAT 47 is 02 LONG 092 ae 36) 
SEP., mo
19... 187 11 54 .2 .01 .16 .17 ,23 7.1

00020400 » ST LOUIS R NR MEADO*LANDS MINNESOTA (LAT 46 59 08 LONG 092 40 29)

SEP., 1974 
19... 105 12 02 .3 .00 .02 .02 .10 1.5

00021002 - "«HITEKACE RIVER BELOw MEADOWLANDS MINNESOTA (LAT 47 02 21 LONG 092 44 35)

SEP., 1974 
10... 71 3.0 5.5 .2 .00 .03 .03 .05 6.2

04021200 - FLOOD*OOD R NR FLOODwOOD MINN (LAT 06 56 05 LONG 092 54 29)

SEP., 1974 
U.. , 63 1.7 5.9 .1 .00 .01 .01 .04 8.1

04021400 • ST LOUIS K AT BHOOKSTON MINNESOTA (LAT 46 52 12 LONG 092 36 10)

SEP., 1974 
17... 94 6.0 30 .2 .00 .01 ,01 .07 3.S

ooo2i960 - CLOOUET RIVER NEAR ISLAND LAKE MN (LAT 47 06 57 LONG 092 01 28)
SEP., 1974 
IB.., 44 1.0 5,5 ,2 .00 .01 .01 .02 11

04023100 - CLOQUET RIVER AT BURNETT MN (LAT 46 50 00 LONG 092 30 18)

SEP., 1974 
19.., 36 1.0 5.0 .1 .00 .01 .01 .05 5.4

04023400 • PINE R NR CLOQUET MINN (LAT 06 07 52 LONG 092 26 57)

SEP., 1970 
17... 103 0.5 7.0 .1 .00 .01 .01 .03 15

04024000 - ST, LOUIS RIVER AT SCANLON, MINN. (LAT 46 42 12 LONG 092 25 07)

NOV., 1973
26... 08 8.8 10 .3 .03 .11 .14 .05 9.8 

FIB., 1974
21... 48 12 10 .5 ,01 ,03 ,04 .06 11 

MAY
16,., 32 3,8 11 .2 .02 .11 .13 .06 4.6 

SEP,
19... 60 17 23 .2 .00 .00 .00 .08 S.4

04024010 - MIDWAY R AT THOMSON MINNESOTA (LAT 06 0.0 56 LONG 092 23 oe)
SEP,, 1974 
18,.. 116 6.4 6.5 .2 .01 .08 .09 .14 11

04020068 - NEMAOJI RIVER NEAR DUESLER *INN (LAT 46 29 36 LONG 092 26 04)

SEP., 1974 
23,., 82 3.9 6.7 .1 .00 .02 .02 .02 12

04024Q92 - BLACKHOOF RIVER NEAR HOLVOKE MINN (LAT 46 31 36 LONG 092 27 si)

SEP., 1974 
23... 96 3.6 9.0 .1 .00 .15 .15 .02 15

05030140 * OTTER TAIL R N.M. OF LUCE, MN (LAT 46 40 20 LONG 095 39 51)

NOV., 1973 
01... 175 2.1 3.6 .1 .01 .01 .02 .02 9.1
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IMME 
DIATE FfcCAL STREP- DIS- NON- SODIUM 
COUI- COLI- TOCOCCI SOLVED PER- CAR- AD- 
FORM FORM (COL- SOLIDS CENT HARD- BONATt SORP- 
(COL. (COL. ONUS (TONS SATU«- NESS HARD- TIDN PERCENT 
PER PER PER PER ATION CCA,MG) NESS RATIO SODIUM 

DATE 100 ML) 100 *U 100 ML) AC-FT) (MG/L) (MG/L)

04020000 - SWAN RIVER NEAR TOIVOLA, MlNN. (LAT 47 15 02 LONG 092 46 36)

SEP.. 1974 
19... — — « .37 « 240 bl .3 9

04020400 - ST LOUIS R MR MEADOWLANOS MINNESOTA (LAT 46 59 46 LONG 092 46 29)

SEP,. 1974 
19... — — — ,25 — 150 46 .4 12

04021002 - WHITEFACE RIVER BELOW MEAOOWLAN08 MINNESOTA (LAT 47 02 21 LONG 092 44 35)

6EP.. 1974 
16... — « -- .15 — 60 9 .2 10

04021200 - FLOOOWOOD R NR FLDODwOOD MINN (LAT 46 56 OS LONG 092 54 29)

SEP.* 1974
16... — -- — .16 — 73 9 .1 7

04021400 - ST LOUIS R AT BROOKSTON MINNESOTA (LAT 46 52 12 LONG 092 36 10)

SEP.. 1974
17... — — — .21 « 120 25 ,4 14

04021960 - CLOQUET RIVER NEAR ISLAND LAKE MN (LAT 47 06 57 LONG 092 01 2S)
SEP.. 1974
18... -- — — .10 — 46 2 .2 11

04023100 • CLOQUET RIVER AT BURNETT MN (LAT 46 54 00 LONG 092 30 16)

SEP., 1974
19... — — — .07 — 37 1 .1 10

04023400 - PINE R NR CLOQUET MINN (LAT 46 47 52 LONG 092 26 57}

SEP.. 1974 
17... « — « .16 « 110 4 .2 6

04024000 - ST. LOUIS RIVER AT SCANLON, MINN. (LAT 46 42 12 LONG 092 25 07}

NOV., 1973
26... — •- — .19 — 65 17 .4 20 

FEB., 1974
21... — — — .19 — 64 16 .5 23 

MAY
16... — .- « .13 « 45 13 ,2 14 

SEP.
19... — — — .22 « 66 26 ,6 22

04024010 • MIDWAY R AT THOMSON MINNESOTA (LAT 46 40 56 LONG 092 23 oe)
SEP., 1974 
IS... — — — .21 — 130 11 .29

04024066 - NEMADJI RIVER NEAR DUESLER MINN (LAT 46 29 36 LONG 092 26 04)

SEP., 1974 
23... — — « .19 — 91 9 .2 8

04024092 • BLACKHOOF RIVER NEAR HOLYOKE MINN (LAT 46 31 36 LONG 092 27 51)
SEP., 1974 
23,,. « « -• .18 « 100 5 ,2 7

05030140 - OTTER TAIL R N.W, OF LUCE, MN (LAT 46 40 20 LONG 09b 39 51)

NOV., 1973 
01,., -- — — .25 — 170 0 .2 6
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SPE 
CIFIC

1NSTAN- CON*
AIR TANtOUS DUCT. 

TEMPER- TEMPER- 018- ANCE
ATURE ATURE CHARGE (MICRO- 180 C) TUENTS) 

DATE (DEtt C) (DEC C) (CFS) ^HOS) (M(i/L) (MG/L)

OIS- DIS 
SOLVED SOLVED DIS- 
SOLIDS SOLIDS SOLVED 
(RtSI- (SUM OF SOLIDS 
DUE AT CONSTI- (TONS 

PER 
DAY)

COLON
SUS- (PLAT- DIS- 

P6NDED INUM- SOLVfcU 
SOLIDS COBALT OXYGEN 
(MG/L) UNITS) (MG/L)

NOV., 1973 
01...

NOV., 1973 
02...

NOV., 1973 
02...

DEC., 1973 
16...

DEC., 1973 
16...

05030260 - TOAD RIVER NORTH OF PERHAM,MINN. (LAT 46 38 38 LONG 095 30 33)

6.5 62 426 265 253 44.5 -- 40 

05030300 - OTTER TAIL R. MR RICMVILLE, MN (LAT 46 30 50 LONG 095 31 03) 

7.0 499 325 190 186 256 « 20 

05030401 - OTTER TAIL RIVER SOUTH OF AMQR,MINN. (LAT 46 21 35 LONG 095 43 57)

8.0 528 321 183 187 261 — 20 

05035200 - w BR CO DITCH NO.14 NR DETROIT LAKES, MlNN, (LAT 46 48 48 LONG 095 52 20)

-- .0 -- 1005 486 624 -- •- 50 •• 

05035500 - ST. CLAIN LAKE OUTLET NEAR DETROIT LAKES* MlNN. (LAT 46 48 03 LON6 095 52 37)

2.0 — 879 520 511 — — 20 

05062500 - MILD RICE RIvER AT TWIN VALLEY, MlNN. (LAT 47 16 00 LONG 096 14 40)

'$$'.'., 17.0 12.0 21 550 329 341 19.5 -- 10

05132000 - BIG FORK RIVER AT BIG FALLS, MlNN. (LAT 48 11 45 LONG 093 48 25)

OCT., 1973 
15...

DEC. 
17...

JUNE, 1974
26...

JUNE, 1974 
26...

JUNE, 197U 
26...

JUNE, 1974 
26...

JUNE, 1974

JUNE, 197« 
25...

9.0 2050

.0 219

149

165

169

155

97 1120

91.7

200

100

05244350 - LEAF RIVER NEAR wADENA, MlNN. (LAT 46 28 09 LONG 095 10 33) 

18.0 74 490 298 291 59.9 •- 30 

05244360 - LEAF RIVER NEAR VERNDALE, MlNN. (LAT 46 29 24 LONG 095 00 27) 

20.0 108 490 297 295 86.6 — 20

05244370 « wlMG RIVER NEAR HE*ITT,MINN, (LAT 46 21 16 LONG 095 05 35)

25.0 25 475 272 280 18.5 — 30 

05244400 - MlNG RIVER BELQM VERNDALE,MlNN, (LAT 46 26 28 LONG 095 00 02)

22.5 40 490 281 282 30.5 — 20 

05244460 - PARTRIDGE RIVER AT ALDRICH, MlNN. (LAT 46 22 31 LONG 094 56 28)

21.5 10 530 349 314 9,99 — 60 

05244470 - PARTRIDGE RIVER NEAR ALDRICH,MlNN. (LAT 46 25 02 LONG 094 50 28) 

21.0 16 495 320 291 14.6 » 50
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OIS« OIS- 
OIS- SOLVtD SOLVtD DIS

SOLVED «AG- DIS- PO- ois- soLvto ois-
CARBON CAL- *l- SOLVtD TAS- SOLVED MAN- SOLVtD

DIOXIDE PH CIUM SIUM SODIUM SIUM IRON GANfcSt BO*ON
(COS) (CA) C*G) (NA) C*) (Ft) CMN) (B)

DATE (HG/L) (UNITS) ("G/D CMG/L) (MG/L) (*<i/L) CUG/L) (UG/L) (UG/L)

05030260 • TOAO HIVES NQKTH OF PtHHAM.MlNN, (LAT 46 38 3d LONG 095 30 34)

NOV.i 1973
01. ,. 3.6 8.1 5B 21 5.4 3.4 bO SO 60

05030300 - OTTER TAIL R. NR HICHVILLE, UN CLAT at 30 50 LONG 095 31 03)

NOV., 1973
02... 2.1 8.2 32 22 S.3 2,7 10 10 50

05030101 - OTTER TAIL RIVER SOUTH OF AMOH,MlNN. (LAT 46 21 35 LONG 095 43 57)

NOV., 1973 
02... 1.7 8.3 27 24 5.7 3.1 0 0 40

05035200 - *» BH CO DITCH NO. la MR DtTROIT LAKtS, MINM. (LAT 46 U6 uB LONG 095 52 20)

DEC., 1973 
16... 103 7.0 140 49 15 9.0 2200 1400 120

05035500 • ST. CLAIR LAKE OUTLtT N£AH DETROIT LAKES, MIMN. CLAT 46 48 03 LONG 095 52 37)

DEC., 1973 
16... 8.6 7.9 60 40 50 8.3 60 70 120

05062500 • MILD RICE RIVER AT TwIN VALLEY, *INN. (LAT 47 16 00 LONG 096 14 40)

SEP., 1974 
2«.i. 2.2 8.4 70 30 13 4.0

05132000 " 8IG FORK RIVER AT BIG FALLS, MINN, (LAT 48 11 45 LONG 093 48 25)

OCT., 1973
15... 69 2.2 8.5 .4 •- — "- .13 11 

DEC.
17... 77 — — — .01 .19 .20 .02 —

05244350 » LEAF RIVER NEAR wAOtNA, HINN, (LAT 46 28 09 LONG 095 10 33)

JUNE, 1974 
26,.. 276 3.0 7.0 .2 .01 .19 .20 .06 14

05244360 • LEAF KIVER NEAR VERNDALE, MINN. (LAT 46 29 24 LONG 095 00 27)

JUNE, 1974 
26... 271 5.8 6.5 .3 .01 .26 .27 .09 15

05244370 » WING RIVEK NEAR HEW1TT,HINN. (LAT 46 21 16 LONG 095 05 35}

JUNE, 1974 
26... 1.3 8.6 72 22 4.3 1.7 20 50 50

05244400 - WING RIVEK BELOW VERNOALE, "INN. (LAT 46 26 28 LONG 095 00 02)

JUNE, 1974 
26... .6 8.9 72 21 4.2 2.1 20 30 40

05244460 > PARTRIDGE RIVER AT ALDRICH, MINN. (LAT 46 22 31 LONG 094 56 28)

JUNE, 1974 
25... 2.9 8.3 85 21 7.2 1.3 50 50 70

05244470 » PARTRIDGE RIVER NEAR ALDRICH, HINN. (LAT 46 25 02 LONG 094 50 28)

JUNE, 1974 
25... 1.7 8.5 79 20 6.3 1.5 50 70 70
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OIS- OIS- TOTAL
ALKA. SOLVED OIS- SOLVED NITRITE TOTAL DIS-
LINITY CHLO- SOLVED FLUO- TOTAL TOTAL PLUS PHOS- SOLVED

AS RIDE SULFATt RIDE NITRITE NITRATE NITRATE PHORUS SILICA
CAC03 (CD [SOU) (F) (N) (N) (N) (P) (3102)

DATE (MG/L) (*G/L) (MG/L) (*G/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/LJ

05030260 • TOAD RIVER NORTH OF PERHAM.MINN. (LAT 46 38 38 LONG 095 30 33)

NOV.. 1973
01... 231 3.6 6.0 .2 .01 .01 .02 .04 16

05030300 • OTTER TAIL R. *R RICHVILLE, MN (LAT 46 30 50 LONG 095 3i 03)

NOV., 1973
02... 173 3.2 0.6 .1 .02 .06 .08 .00 12

05030401 - OTTER TAIL RIVER SOUTH OF AMQR.MINN, (LAT 46 21 35 LONG 095 43 57)

NOV.. 1973 
02... 170 3.2 5.6 .1 .00 ,03 .03 ,00 16

05035200 - « BR CO DITCH MO,14 MR DETROIT LAKES, MINN, (LAT 46 48 48 LONG 095 52 20)

DEC,, 1973 
16... 526 32 16 .3 .01 .04 .05 .03 43

05035500 • ST. CLAIR LAKE OUTLET NEAR DETROIT LAKES, MINN. (LAT 46 48 03 LONG 095 52 37)

DEC,, 1973 
16... 349 68 26 .4 .01 .04 .05 ,85 28

05062500 • WILD RICE RIVER AT TWIN VALLEY, MINN. (LAT 47 16 00 LONG 096 14 40)

SEP,» 1974 
24,,, 285 3.4 33 -- •- -• ,c* ,09 15

05132000 - BIG FORK RIVER AT BIG FALLS, MINN. (LAT 48 11 45 LONG 093 48 25)

OCT., 1973
15,,. « « -- .23 •• 83 14 .1 « 

DEC.
17... « -- « .21 « 89 12 .2

05244350 - LEAF RIVER NEAR WADENA, MINN, (LAT 46 28 09 LONG 095 10 33)

JUNE, 1974 
26,,, « — « .41 « 270 0 .1 4

05244360 - LEAF RIVER NEAR VERNDAUE, MINN. (LAT 46 29 24 LONG 095 00 27)

JUNE, 1974 
26.,, •• -- -- ,40 -- 270 0 .2 5

05244370 - wING RIVER NEAR HE«ITT,MINN. (LAT 46 21 16 LONG 095 05 35)

JUNE, 1974 
26... 262 4.3 9.7 .2 .00 .03 .03 .05 8.3

05244400 - WING RIVER BELOW VERNDALE,MINN, (LAT 46 26 28 LONG 095 00 02)

JUNE, 1974 
26... 258 5.0 12 ,2 ,00 ,91 ,91 ,05 9,6

05244460 » PARTRIDGE RIVER AT ALDRICH, MINN. (LAT 46 22 31 LONG 094 56 28)

JUNE, 1974 
25,., 297 4.8 7.0 ,3 .00 ,01 ,01 ,08 8,6

05244470 - PARTRIDGE RIVER NEAR ALDRICH,MINN. (LAT 46 25 02 LONG 094 50 26)

JUNE, 1974 
25... 276 5.0 8.2 .3 .01 ,21 .22 ,04 4.6
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IMME 
DIATE FECAL STREP. DIS- NON- SODIUM 
COL1- COi.1- TOCOCCI SOLVED PER- CAR- AD- 
FORM FORM (COL* SOLIDS CENT HARD- BONATE 80RP- 
(CDL. (COL. ONIE8 (TONS 8ATUR- NESS HARD- TION PERCENT 
PER PER PER PER ATION (CA,MG) NESS RATIO SODIUM 

DATE 100 ML) 100 ML) 100 ML) AC-FT) (M6/L) (MG/L)

05030260 - TOAD RIVER NORTH OF PERHAM,MINN, (LAT 46 38 36 LONG 095 30 33)

NOV., 1973
01.t. •- •• — .36 » 230 0 .2 5

05030300 - OTTER TAIL R. NR RICHVILLE, MN (LAT 46 30 50 LONG 095 31 03)

NOV., 1973
02... — — « .26 — 170 0 .2 6

05030401 • OTTER TAIL RIVER SOUTH OF AMOR,MINN. (LAT 46 21 35 LONG 095 43 57)

NOV., 1971 
02... — — •• .25 — 170 0 .2 7

05035200 • M BR CO DITCH NO.14 NR DETROIT LAKES, MINN. (LAT 46 48 46 LONG 095 52 20)

DEC., 1973 
16... — — » .66 » 550 26 .3 5

05035500 • ST. CLAIR LAKE OUTLET NEAR DETROIT LAKES, MINN. (LAT 46 48 03 LONG 095 52 37)

DEC., 1973 
16... — — « .71 -- 360 15 1.1 23

05062500 - WILD RICE RIVER AT TWIN VALLEY, MINN. (LAT 47 16 00 LONG 096 14 40)

SEP.* 197*1 
20... "" BIS 23 .45 94 300 13 .3 9

09132000 - BIG FORK RIVER AT BIG FALLS, MINN. (LAT 46 11 45 LONG 093 46 25)

OCT., 1973
15... 4.3 7.5 22 6.7 1.6 1.9 360 42 180 

DEC.
IT... 6.0 7.4 23 7.6 4.7 » 740 20 130

05244350 • LEAF RIVER NEAR WADENA, MINN. (LAT 46 26 09 LONG 095 10 33)

JUNE, 1974 
26... 2.1 B.4 72 22 4.7 1.6 30 90 50

05244360 - LEAF RIVER NEAR VERNDALE, MINN. (LAT 46 29 24 LONG 095 00 27)

JUNE, 1974 
26... 2.6 6.3 73 21 6.4 2.0 20 70 <•"

05244370 * MlNG RIVER NEAR HEWITT,MINN. (LAT 46 21 16 LONG 095 05 35)

JUNE, 1974 
26... -- — « .37 — 270 9 .1 3

05244400 - WING RIVER BELOW VERNDALE,MINN. (LAT 46 26 26 LONG 095 00 02)

JUNE, 1974 
26... — » — .36 — 270 6 .1 3

05244460 • PARTRIDGE RIVER AT ALDRICH, MINN. (LAT 46 22 31 LONG 094 56 26)

JUNE, 1974 
25... — — <•• ,47 « 300 2 .2 5

05244470 - PARTRIDGE RIVER NEAR ALDRICH,MINN. (LAT 46 25 02 LONG 094 50 28)

JUNE, 1974 
25... — — — .44 » 280 4 .2 5
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SPE- CIS- DI3-
CIFIC SOLVED SOLVED 018-

INSTAN- CON- SOLIDS SOLIDS SOLVED COLOR
AIR TANEOUS DUCT- (RfcSI- (SUM OF SOLIDS SUS- (PLAT* DIS-

TEMPER- TEMPER- DIS- ANCE DUE AT CONSTI- (TONS PENOED INUM- SOLVED
ATURfc ATURE CHARGE (MICRO- 180 C) TUENTS) PER SOLIDS COBALT OXYGEN

DATE (DEC C) (DEG C) (CFS) MHOS) (MG/L) (MG/L) DAY) (MG/L> UNITS) (MG/L)

05267200 - N, BRANCH TWO RIVERS NR BOH/LUS, MINN. (LAT 44 49 56 LONG 094 21 38)

JULY, 1974 
31... 21.0 6.0 1.1 402 230 235 .69 .- £0 *-

05267980 - PLATTE RIVER NR LITTLE PALLS, MINN, (LAT 45 55 31 LONG 094 15 35)

JULY, 1974 
3l.i. 26.5 13.0 41 210 125 118 13,9 — 30 »•

05268000 - PLATTE RIVER AT ROYALTON, MINN. (LAT 45 49 50 LONG 094 17 12)

JULY, 197fl 
31... 26.5 14.5 47 229 126 128 16.5 » 30 «

05270130 - ASHLEY CR. AT WE3TPORT, MINN. (LAT 45 43 07 LONG 095 09 36)

NOV., 1973 
02... — 5.0 13 403 227 225 7.97 -• 20 "•

05275970 - N. FK. CROW R. NR GEORGEVILLE, MN (LAT 45 29 07 LONG 094 55 37)

NOV., 1973 
02... « 3.5 IB 566 351 331 17.2 •- 20

05276000 - NORTH FORK CKOft RIVER NEAR REGAL, MINN, (LAT 45 22 55 LONG 094 47 40)

NOV., 1973 
02... — 0.5 24 574 337 340 22.3 — 20 -•

05303280 - E. BR. CHIPPEWA R. AT TERRACE, MN (LAT 45 30 34 LONG 095 19 24)

NOV., 1973 
02,.. -- 5.0 15 413 265 263 10.B — 20 «
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DIS. D1S.
DIS- SOLVED SOLVED DIS 

SOLVED MAG. DIS" PO- DIS- SOLVED DIS. 
CARBON CAL- NE- SOLVED TAS- SOLVED MAN* SOLVED

DIOXIDE PH CIUM SIUH SODIUM SIUM IRON GANESE BORON
(COS) (CA) (MG) (NA) (K) (FE) (MN) (B)

DATE (M6/L) (UNITS) (M6/L) (MG/L) (MG/L) (MG/L) (UG/L) (UG/L) (UG/L)

05267200 > N. BRANCH TWO RIVERS NR BO«LUS, MINN. (LAT 44 49 56 LONG 094 21 38)

JULY. 1974 
31... .5 8.9 55 17 4.8 1.9 30 20 50

05267980 - PLATTE RIVER NR LITTLE FALLS, MINN. (LAT 4b 55 31 LONG 094 15 35)

JULY* 1974 
31... .1 9.2 24 9.3 4.3 .9 20 20 70

05268000 - PLATTE RIVER AT RDYALTON, MINN. (LAT 45 49 50 LONG 094 17 12)

JULY, 1974 
31... .2 9.0 26 9.5 4.4 .9 50 30 60

05270130 - ASHLEY CR. AT WESTPORT, MINN. (LAT 45 43 07 LONG 095 09 46)

NOV., 1973 
02... 3.1 6.1 46 22 4.3 2.3 30 30 30

05275970 • N. FK. CROW R. NR GEORGEVILLE, MN (LAT 45 29 07 LONG 09« bb 37)

NOV., 1973 
02... 3.5 6.2 77 27 6.3 3.1 80 150 40

05276000 > NORTH FORK CROW RIVER NEAR REGAL, MINN. (LAT 4b 22 55 LONG 094 47 40)

NOV., 1973 
02... 7.2 7.9 81 30 7.2 2.9 70 160 40

05303280 > E. BR. CHlPPEftA R. AT TERRACE, MN (LAT 45 30 34 LONG 095 19 24)

NOV.i 1973 
02... 4.4 8.0 57 24 3.9 3.5 30 40 50
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	DIS. DIS- TOTAL
*LKA- SOLVED UIS- SOLVED NITRITE TOTAL DIS"
LIMTY CHLO- SOLVtD FLUO- TOTAL TOTAL PLUS PHOS- SOLVED

AS RIDE SULFATE HIDE NITRITE NITRATE NITRATE PHORUS SILICA
CAC03 CCL) (SOU) (F) CM) (N) (N) (P) (SI02)

DATE C>*G/L) CHG/L) (*G/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

Ob267200 «• N, BRANCH T«0 RIVERS NR BOWLUSi MINN, (LAT «« U9 56 LONS 094 21 33)

JULY, J97<* 
31,.. 199 a. 8 17 .1 .00 ,00 ,00 ,05 14

05267980 • PLATTE HIVEH N« LITTLE FALLS, MlNN, (LAT «S 55 31 LONG 094 IS 35)

JULY, 197« 
31... 104 2.6 5.6 .1 .00 .01 .01 ,07 9.2

05268000 - PLATTE RIVEB AT HOYALTON, MINN. (LAT 45 U9 50 LONG 094 17 12)

JULY, 1974 
31... 110 3.5 6.6 .1 .00 .00 .00 .05 6.9

05270130 • ASMLfcY CR, AT wESTPOHT, MINN, (LAT 45 43 07 LONG 095 09 36)

NOV., 1973 
02... 200 4.3 12 .1 .02 .18 .20 ,01 14

0527S970 - N. M, CROW R. NR GEOR6EVILLE, MM (LAT 45 29 07 LONG 094 55 37)

NOV., 1973 
02,,, 265 6.3 25 .3 .02 ,28 .30 .05 15

05276000 * NORTH FORK CROl* RIVER NEAR REGAL, MINN. (LAT 45 22 55 LONG 094 47 40)

NOV., 1973 
02, ,. 292 7.5 29 .1 .01 .21 ,22 .04 11

05303260 • E, BR, CHIPPEwA R, AT TERRACE, MN (LAT u5 30 34 LONG 095 19 24)

NOV., 1973 
02... 226 4.7 17 .1 .01 ,36 ,37 ,07 17
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IMME 
DIATE FECAL STREP- 013- NON. SODIUM 
COLI- COLI- TOCOCCI SOLVED PER* CAR. AD- 
FORM FORM ICOL- SOLIDS CENT HARD- BONATE SORP* 
(COL, (COL. ONIES (TONS SATUR- NESS HARD- TION PERCENT 
PER PER PER PER ATION (CA,MG) NESS RATIO SODIUM 

DATE 100 ML) 100 ML) 100 ML) AC-FT) (Mfi/L) (MG/L)

05267200 " N. BRANCH T*0 RIVERS NR BOWLUS, MINN. (LAT 44 49 56 LONG 094 21 58)

JULY, 1974 
31... — -- » .31 — 210 S ,1 5

05267980 - PLATTE RIVER NR LITTLE FALLS, MINN. (LAT 45 55 31 LONG 09a 15 35)

JULY, 1974 
31,,. « « — .17 — 98 0 ,2 9

05260000 - PLATTE RIVER AT ROYALTON, MINN, (LAT 45 49 50 LONG 094 17 12}

JULY, 1974 
31... -- — — .17 -• 110 0 .2 8

05270130 • ASHLEY CR. AT WESTPQRT, MINN, (LAT 45 43 07 LONG 095 09 36)

NOV., 1973 
02,., » -• -- .31 •- 210 5 .1 4

05275970 - N. FK. CROW R. NR CEORGEVILLE, MN (LAT 45 29 07 LONG 09a 55 37)

NOV., 1973 
02... — •- — .48 — 300 19 .2 4

05276000 - NORTH FORK CROW RIVER NEAR REGAL, MINN, (LAT 45 22 55 LONG 094 47 40)

NOV., 1973 
02... -- -. — .46 — 330 34 .2 5

05303280 • E, BR. CHIPPEWA R. AT TERRACE, MN (LAT 45 30 34 LONG 095 19 24)

NOV., 1973 
02... -- « — .36 • - 240 15 .1 3
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01$. SUS-
50LVED PENDED TOTAL TOTAL DI8- SUS- TOTAL
ALUM- ALUM- ALU^o TOTAL TOTAL BERYL* SOLVED PENDED TOTAL CAD"
INUM INUM INUM ARSENIC BARIUM LID* BORON BORON BORON MJUM
(AL) (AL) (AL) (AS) (BA) (BE) (6) (B) (B) (CD)

DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) CUG/L) (UG/l)

05035200 - « BR CO DITCH N0.14 MR DETROIT LAKES, MINN. (LAT 46 OB 40 LON6 095 52 20)

DEC., 1073 
16... 20 «- 100 7 0 0 120 «•«• •• 10

05Q35500 - ST. CLAIR L*KE OUTLET NEAR DETROIT LAKES, MINN. (LAT 46 06 03 LONG 095 52 37)

DEC., 1973 
16,., 0 0 6 0 0 120 •«• « «10

05062500 - WILD RICE RIVtR AT TwJN VALLEY, MINN. (LAT 47 16 00 LONG 096 Id 40)

SEP., 197(1 
24... -- •• 200 3 «10 «10 -- •• 820 «10

TOTAL D1S" SUS- TOTAL DJS-
CHHO- TOTAL SOLVED PEMDED TOTAL FLUO- SOLVED TOTAL
MIUM C08ALT COPPER COPPER COPPER CYANIDE HIDE IRON IRON
(CR) (CO) (CU) (CU) (CU) (CM) (F) (FE) (FE)

DATE (UG/L) (UG/L) (UG/L) fnG/D (UG/L) (MG/L) (MG/L) (UG/L) (UG/L)

05035200 • w BR CO DITCH N0.1U MR DETROIT LAKES, MINN, (LAT 46 46 08 LONG 095 52 20)

DEC., 1973 
16... 0 <50 11 — 20 ,00 • « 2200 3400

05035500 - ST. CLAIR LAKE OUTLET NEAR DETROIT LAKES, MINN. (LAT 46 48 03 LONG 095 52 37)

DEC., 1973 
16... 0 <50 3 — 30 ,01 "• 60 100

05062500 • MILD RICE RIVER AT TWIN VALLEY, «INM. (LAT 47 16 00 LONG 096 14 40)

SEP., 197U 
24... 0 <50 •- — <10 .00 .9 •"• 300

PIS- sus-
SOLVED PENDED TOTAL TOTAL

TOTAL TOTAL MAN. MAN. MAN. TOTAL MOLVB« TOTAL OIL
LEAD LITHIUM GANESE GANESE GAMESE MERCURY DENUM NICKEL AND
(PS) (LI) (MN) (MM) (MN) (HG) (MO) (NI) GREASE

DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (MG/L)
05035200 • » BR CO DlTCn NO.lU MR DETROIT LAKES, MINN, (LAT 46 (18 46 LONG 095 52 20)

DEC,, 1973 
16... <100 10 1400 -. 1400 .0 1 <50 ••

05035500 - ST. CLAIR LAKE OUTLET MEAR DETROIT LAKES, MINN, (LAT (16 48 03 LONG 095 52 37)

DEC., 1973 
16. ., <100 10 70 .. 190 .0 1 <SO ••

05062500 ' MILD RICE RIVER AT T*IN VALLEY, MINN, (LAT 47 16 00 LONG 096 14 40)

SEP., 1974 
24... <100 0 .- -- 30 ,5 3 <50 14

OIS- SUS-
TOTAL SOLVED PENDED TOTAL TOTAL DIS- TOTAL
SELE- TOTAL STRQN- STRDN- STRON- VAMA- SOLVED TOTAL ORGANIC
NIUM SILVER TlUM TIUM TIUM OIUM ZINC HHC CARBON
(SE) (AG) (SR) (SR) (SR) (V) UN) (ZN) (C)

DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (HG/L)

05035200 - w BR CO DITCH NO, 14 MR DETROIT LAKES, MINN, (LAT (16 48 46 LONG 095 52 20)

DEC., 1973 
16... 6 <10 260 » 260 2.8 0 0 -*

05035500 - ST. CLAIR L*«fc OUTLET NEAR DETROIT LAKES, MINN, (LAT 46 46 03 LONG 095 52 37)

DEC,, 1973 
16... 4 <10 160 -> 160 2.7 0 320 ••

05062500 - WILD RICE RIVER AT T*IN VAULEY, MINN. (LAT 07 16 oo LONG 096 14 «o)
SEP. 
24... 0 <io -- .. 210 — « 20 IS



MISCELLANEOUS ANALYSES OP STREAMS IW MINNESOTA 

0424000 ST. LOUIS RIVER AT SCANLON, MINN.
355

"ATER QUALITY DATA, YEAR OCT08ER 1973 TO StPTE*bEH 1974

DATE

NOV.
29...

FEB.
21...

MA*
16...

SEP.
19...

DATE

NOV.
2B...

FEB.
21...

MAV
16...

SEP.
19...

TEMPER
ATURE
(DEG C)
(00010)

.0

--

1.0

16.0

DIS
SOLVED
MAG
NE
SIUM
(MG)

(MG/L)
(00925)

6.1

5.8

4.3

8.6

INSTAN
TANEOUS

DIS
CHARGE
(CFS)

(00061)

2310

1730

10780

1070

DIS
SOLVED
SODIUM
(NA)

(MG/L)
(00930)

7.5

8.9

3.5

12

SPE 
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)
(00095)

156

173

97

240

DIS
SOLVED
PO
TAS
SIUM
(K)

(MG/L)
(00935)

1.3

1.3

1.2

1.8

DIS 
SOLVED
SULIDS
(RESI
DUE AT
180 C)
(!"l»/L)

(70300)

139

14j

94

160

DIS
SOLVED
IRON
(FE)

(UG/L)
(01046)

600

600

300

360

OIS- 
SOLVtO
SOL I OS
(SU* OF
CUNSTI-
TuE^TS)
(MG/L)

(70301)

94

99

59

126

DIS
SOLVED
MAN

GANESE
(MN)

(UG/L)
(01056)

50

50

10

60

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

(70302)

8s7

6&8

2740

462

DIS
SOLVED
BORON
m

(UG/L)
(01020)

40

160

120

240

.--

COLOR
(PLAT
INUM-
COBALT
UNITS)
(00060)

100

100

100

90

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

48

46

32

60

CARBON
DIOXIDE
(C02)
(MG/L)

(00405)

9,4

9.3

7.9

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

8.8

12

3.8

17

PH

(UNITS)
(00400)

7.0

7.0

6,9

DIS
SOLVED
SULMTE
(SU4)
(MG/L)

(00945)

14

14

11

23

DIS
SOLVED
CAL-
CIu«
CCA)

(MG/L)
(00915J

16

16

11

DIS
SOLVED
FLUO-
KIDE
(F)

(MG/L)
(00950)

.3

,1,

.2

.2

DATE

NOV.
26...

FEB.
21...

MAY
16...

SEP.
19...

TOTAL
NITRITE

(N)
(MG/L)

(00615)

.03

.01

.02

.00

TOTAL
NITRATE

(N)
(MG/L)

(00620)

.11

.03

.11

.00

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

.14

.04

.13

.00

TOTAL
PHOS
PHORUS
(p)

(MG/L)
(00665)

.05

.06

.06

.06

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(00955)

9.8

11

4.6

5.4

DIS
SOLVED
SOLIDS
(TONS
PER

AC -FT)
(70303)

.19

.19

.13

.22

HARD
NESS
(CA.MG)
(MG/L)

(00900)

65

64

45

88

NON-
CAR

BONATE
HARD
NESS
(MG/L)

(00902)

17

16

13

26

SODIUM
AD

SORP
TION

RATIO

(00931)

.4

.5

.2

.6

PERCENT
SODIUM

(00932)

20

23

14

22
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BIO- 
DEPTH PER- CHEM- 

UF OIS- CENT CAKbON ICAL 
RESER- TEMPER- SULVEd SATUR- DIOXIDE OXYGEN 
VOIR DEPTH ATURE UXYGEN ATION (C02) DEMAND 

DATE (FT) (FT) (DEG C) (MG/L) (M(i/L) (MG/L)

444500093150000

MAY , 1974 
20... 6.0 
20...

444912093110000 -

MAY , 1974 
23... 6.0 
23...

444733093120900

MAY , 1974 
23... 7.0 
23...

445026093065100 -

MAY , 1974 
30... 7.0 
30...

444821093124500 -

MAY , 1974 
28... 7.0
26...

445035093074600 -

MAY , 1974 
21... 8.0 
21...

444500093095200

MAY , 1974 
15... 8.0

SPE- DIS- 
CIFIC SOLVED 
CON- SOLIDS 
DUCT- (RESI- 

PH ANCfc. DUE AT 
(MICRO- 160 C) 

(UNI1S) MHOS) (MG/L)

- ALIMAGNET LAKE AT APPLE VALLEY, MINN (LAT 44 45 00 LONG 093 15 00)

.1 15.0 
7.5 14.5

8LACKHAWK LAKE AT

.1 17.5 
5.5 17.5

- BQEsEL POND AT

.1 17.0 
6.5 17.5

BURVIEM PARK POND

.1 20.0 
6.5 --

9.6 97 
9.2 93

.4 -- 
4.2

8.5 169
4.5 mm

120

EAGAN VILLAGE, MINN (LAT 44 49 12 LONG 093 11 00)

9.4 101 
9,2 99

EAGAN VILLAGE, MINN

9.6 102 
9.3 100

.0 -- 
-- 6.9

(LAT 44 47 33

.0 
10

AT EAGAN VILLAGE, MINN (LAT 44 50

9.0 100 
0,6 76

.2
4,6

CEDAR GROVE POND AT EAGAN VILLAGE, MINN (LAT 44 48

.1 18,0 
6.5

DONALDSON'S POND

.1 16.5 
7.5 16.0

- FARUUAR LAKE AT

.1 12.0

6,1 66 
.6 9

.2 —
8.4

AT EAGAN VILLAGE, MINN (LAT 44 50

10.4 118 
10.6 111

APPLE VALLEY, MINN

12.0 114

444923093095800 » FISH LAKE AT EAGAN VILLAGE, MINN

MAY i 1974 
10... 26

445123093071400

MAY , 1974 
29... 2.0 
29...

444717Q93063100

MAY , 1974 
24... SO
24...

444640093094700

MAY , 1974
24... 6.0 
24...

.1 11.5

- HAUSER POND AT

.1 24.0 
1.5

- MOLLAND LAKE AT

.1 15.0 
49

- JEN5EN LAKE AT

.1 15.0 
5.5 14.5

11.4 106

EAGAN VILLAGE, MINN

14.6 176 
12,7 153

EAGAN VILLAGE, MINN

10,6 107
mm • •

EAGAN VILLAGE, MINN

9.3 94
6.4 84

.1 
1.5

(LAT 44 45 00

.0 13

(LAT 44 49 23

.6 --

(LAT 44 51 23

.0 --
•>• 2.4

(LAT 44 47 17

.1
1.5

(LAT 44 46 40

2.1 --
3.7

9.5 159
9.4

LONG 093 12 09)

9,8 126 
9.7

26 LONG 09j 06 51)

9.1 275 
6.7

21 LONG 093 12 45)

6.7 236 
7.5

35 LONG 093 07 46)

9,1 290 
9.2

LONG 093 09 52}

9,9 163

LONG 093 09 56)

6. 6 259

LONG 093 07 14)

10.5 167 
9,6 •-

LONG 093 06 31)

9.1 136

LONG 093 09 47)

7.9 194 
7.9

121

61

160

122

0

106

155

113
mm

83

122
mm
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	018"
E>13» OIS- SOLVED NON- SODIUM 

SOLVED SOLVED MAC- CAR- DIS« AD- 
SOLIDS SUS- TUR- CAL- NE- HARD- 80NATE SOLVED SORP- 
(TONS FENDED BID* CIUH SIUM NESS HARD- SODIUM TION 
PER SOLIDS ITY (CA) CMC) (CA»M6) MESS CNA) KATIO 

DATE AC-FT) (MG/L) (JTU) CMG/L) (MO/L) (M6/L) (MG/L) (MG/L)

444500093150000 • ALIMAGNET LAKE AT APPLE VALLEY. "INN (LAT 44 45 00 LONG 093 15 00)

MAY , 1974 
20,,. .16 7 4 19 5.4 70 5 6.2 .3

444912093110000 - BLACKHAMK LAKE AT EAGAN VILLAGE, MINN (LAT 44 49 12 LONG 093 11 00)

MAY , 1974
23... .16 6 3 16 7.6 71 6 1.6 .1 
23... -• -- —- •- -• •- —- •- •—

444733093120900 • BOESEL POND AT EAGAN VILLAGE, MINN (LAT 44 47 33 LONG 093 12 09)

MAY , 1974
23... .11 5 4 13 3.4 46 0 2.2 .1 
23... •- -« -• •- -» -- -• "• -•

445026093065100 - BURVIEW PARK POND AT EAGAN VILLAGE, MlNN (LAT 44 50 26 LONG 093 06 51)

MAY , 1974
30... .22 S 4 34 9.5 120 7 !».2 .2 
30... — — -- — •• -« " — ••

444621093124500 - CEDAR GROVE POND AT EAGAN VILLAGE, MINN (LAT 44 48 21 LONG 093 12 45)

MAY , 1974 
28... .17 10 6 15 4.2 55 3 22 1.3
26,,, •• •• « •• -« -» •* "• ••

445035093074600 • DONALDSON'S POND AT EAGAN VILLAGE,MINN (LAT 44 50 35 LONG 093 07 46)

MAY , 1974
21... .00 I 1 26 3.0 77 14 23 l.l 
21... .. « ••

444500093095200 * FARQUAR LAKE AT APPLE VALLEY, MINN (LAT 44 45 00 LONG 093 09 52)

MAY , 1974 
15,., ,14 16 6 16 6,3 66 4 5.1 .3

444923093095SOO • FISH LAKE AT EAGAN VILLAGE, MINN (LAT 44 49 23 LONG 093 09 56)

MAY , 1974 
10,,, .21 1 1 33 9.9 120 4 4.7 .2

445123093071400 - MAUSER POND AT EAGAN VILLAGt, MINN (LAT 44 51 23 LONG 093 07 U)

MAY , 1974
29... .15 2 3 19 7.6 60 3 2.1 .1 
29... — « « •- •• « "• — "-

444717093063100 - HOLLAND LAKE AT EAGAN VILLAGE, MINN (LAT 44 47 17 LONG 093 06 31)

MAY , 1974 
24... .11 1 1 13 7,1 62 0 3.3 .2
24... mm .. .. .. .. .. .. •- -•

444640093094700 - JtNSEN LAKE AT tAGAN VILLAGE, MINN (LAT 44 46 40 LONG 093 09 47)

MAY , 1974 
24.,, .17 2 2 21 6.6 69 4 4.4 .2
24,,, •• •• •• •• »• •• *« •• ••
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PIS- 
SOLVED DI3-
PO- ALKA- SOLVED 015- AMMONIA OH6AN1C
TAS« CAR- BICAR. LIMTY CHLO. SOLVED NITRO. NITRO"

PERCENT SIUM BONATE BONATE AS RIDE SILICA GEN SEN
SODIUM (K) CC03) CHC03) CAC03 (CD £5102) CM) (N)

DATE CMC/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

4445000*3150000 " ALIMAGNET LAKE AT APPLE VALLEY, MINN (LAT 44 45 00 LONG 093 IS 00}

MAY , 1974 
20.,, 15 4.1 0 79 65 11 .1 .09 1.3
20,|. mm »» mm •• mm mm mm mm mm

444912093110000 " BLACKHAWK LAKE AT EAGAN VILLAGE, MINN (LAT 44 49 12 LONG 093 11 00)

MAY , 1974 
23,,, 4 3.a 0 60 66 2.3 1.2 ,09 2.0
23.1. mm mm mm mm mm mm mm mm mm

444733093120900 - BOESEL POND AT tAGAN VILLAGE, MINN CLAT 44 47 33 LONG 093 12 09}

MAY , 1974 
23,,, 6 6.3 1 59 50 4.2 2.6 .07 1.7
23,,, mm mm •• • • •• •« *" "" *•

445026093065100 - BURVIEw PARK POND AT EAGAN VILLAGE, MINN CLAT 44 50 26 LONG 093 06 SI)

MAY , 1974 
30,., 6 3,4 •• 143 117 11 .6 .16 1.4
30,,, "- -• mm mm mm mm mm mm m*

444821093124500 . CEDAK GROVE POND AT tAGAN VILLAGE, MINN (LAT 44 46 21 LONG 093 12 45)

MAY , 1974
26... 45 2.9 0 63 52 34 2.4 ,10 1.4 
26,,. -- « « •- -- " "- " **

445035093074600 - DONALUSON'S PONO AT EAGAN VILLAGE,MINN (LAT 44 50 35 LONG 093 07 46)

MAY , 1974 
21... 39 1.6 6 65 63 39 1.5 .03 ,S2
21,,, •• mm •• •• mm mm mm mm mm

444500093095200 - FARUUAR LAKE AT APPLE VALLEY, MINN (LAT 44 45 00 LONG 093 09 92}

MAY , 1974 
15,,, 13 S.6 0 76 62 10 .2 .06 2,9

444923Q93095600 • FISH UAKt AT tAGAN VILLAGE, MINN (LAT 44 49 23 LONG 093 09 58)

MAY , 1974 
10... 7 3.1 0 145 119 7.7 — ,13 .53

445123093071400 • MAUSER POND AT tAGAN VILLAGE, MINN CLAT 44 51 23 LONG 093 07 14}

MAY , 1974
2'.., 5 1.2 40 U 76 1.5 ,S .09 l.t 
29,,, •- >. .. .. •„ .. . v mm mm

4447170^3063100 - HOLLAND LAKE AT tAGAN VILLAGE, MINN CLAT 44 47 17 LONG 093 06 31)

MAY , 1974 
2«... 10 1.4 2 71 62 4.1 ,1 .11 ,11

444640093094700 - J6N3EN LAKE AT EAGAN VILLAGE, MINN (LAT 44 46 40 LONG 093 09 47)

MAY , 1974 
2 a »«. 10 .9 -- 103 64 6.5 .2 .12 ,0«
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	DIS« DISi. 01S- IMft- TOTAL 
TOTAL SOLVED SOLVED SOL- DIATE FECAL PHYTO- 

NITRITE NITRITE TOTAL ORTHD, VED- TOTAL COLI- CUL1- PLANK-
PLUS PLUS MTRO. PHOS» PM05- PMOS- FORM FOHM TON

MTKATE NITRATE GEN PMORUS PHORUS PHORUS (COL. (COL. (CtLuS
(N) (N) (N) (P) (P) (P) PtR PtK PtR

DATE (MG/L) (HG/L) CHG/L) (MG/L) (MG/L) (MG/L) 100 ML) 100 HL) I'D

444500093150000 - ALIMAGNET LAKE AT APPLE VALLEY, MJNN CLAT 4« U5 00 LONG 093 15 00)

MAY » 1974
20,,, .05 .03 1.5 .00 .06 .00 0 0 220000 
20, ,.

444912093110000 * BLACKHAwK LAKE AT EAGAN VILLAGE, MINN (L*T 44 49 12 LQMG 093 11 00)

MAY , 1974
23.,, ,03 .03 2,1 .00 .07 .09 6 4 710000 
23,,,

444733093120900 « BQESEL PONO AT EAGAM VILLAGE, MINN CLAT 44 47 33 LONG 093 12 09)

HAY , 1974 
23.,, .05 .05 1.9 .00 .03 .12 2 2 620000

445026093065100 - BURVIE* PAKK POND AT EAGAN VILLAGE, MINN (LAT 44 50 26 LON(, 093 Ob 51)

MAY , 1974
30.,, .01 .03 1,6 .00 ,01 .11 6 0 .iOuOOO 
30,,,

444S2109J124500 - CEDAR GHQVt POND AT EAGAN VILLAGE, MINN (LAT 44 48 21 LONG 093 12 ab)

MAY , }97u
28,,, ,02 .02 l.b .00 .03 ,11 9 1 2400000 
26,,, «» «• •*•* •» •» »" -** *• *••>

045035093074600 • DONALDSON'5 POND AT EAGAN VILLAGE, MINN (LAT 44 50 35 LONG OV3 07 46)

MAY , 1974 
21,,, ,07 .06 ,62 ,00 ,04 ,03 b 0 54QO

444500093095200 • FAKQUAR LAKE AT APPLE VALLEY, MINN (LAT 44 45 00 LONG 093 09 52)

MAY , 1974 
15,., ,21 .20 3,2 .01 .01 .10 62 tig 1100000

444923093095600 - FISH LAKE AT EAGAN VILLAGE, MINN (LAT 44 49 23 LONG 093 09 56)

MAY , 1974 
10... ,03 ,0} ,69 ,01 ,02 .02 — -- 11000

445123093071400 • HAUSER POND AT EAGAN VILLAGE, MINN (LAT 44 bl 23 LONG 093 07 U)

MAY , 1974
29,,, ,02 .02 1,2 ,00 ,03 ,05 0 0 3200 
2?,., .. .. .- .. .- — •- •- .-

444717093063100 - HOLLAND LAKE AT EAGAN VILLAGE, MINN (LAT 44 47 17 LONG 093 08 31)

MAY , 1974 
2«... ,01 .00 .23 ,00 .03 .03 2 0 5600
24, ,, •» mm mm mm mm rm mm mm mm

444640093094700 • JENSEN LAKE AT EAGAN VILLAGE, MINN (LAT 44 46 40 LONG 093 09 47)

MAY , 1974 
24,,. .01 ,01 ,22 .00 .03 ,05 2 0 79000



360 MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA

DEf»TH 
OF 

KEStK. TtMPEK- 
VOIK DEPTH ATUHE 

DATE (H) (FT) (DEC C)

PE«- 
DI5- CENT CARBON 

SULVED SATUK- DIOXIDE 
C'XYGtN ATiON CC02) 
CMG^L) (MG/L)

SPt« UIS- 
BIO- Clflt. SOLVED 

CHtM- CON- SOLIDS 
ICAL DUCT- CRESI- 

OXYUtM PH ANCE DOE At 
DEMAND (MICHO- ISO C) 
(«G/L) (UNITS) MHOS) (MG/L)

444738093005200 - LAKESIDE ESTATE LAKt AT EAGAN VILLAGE, "INN (LAT 44 47 30 LONG 093 06 52)

MAY , 1974 
29... 5.0 
29...

444659093122700 -

MAY , 1974 
22... 2.0

445042093094300

MAY , 1974 
21... 7.5 
21...

444522093102600

>"AY . 1974 
15... 5.0

444843094090500 -

MAY , 1974 
22... 2.5

445115093062100 -

MAY , 1974 
JO... 7.0
30... —

.1 19.0
4.5

LANGhOVKN LAKt

.1 23.0

- LtMAY LAKE AT

.1 20.0 
7.0 16.0

- LONG LAKE AT

.1 10.0

MCCARTHY LAKt

a 20.0

SHANAHAN POND

.1 20.0 
6,5

10.5 115 .0 
4,6 50

AT EAGAN VILLAGE, MINN (LAT

6.9 105 .1

9,6 174 
8.7

44 48 59 LONG 093 12 27)

4.4 9.1 230

117

142

EAGAN VILLAGE, MINN (LAT 44 50 42 LONG 093 09 43)

11.1 123 .2 
9.9 106

APPLE VALLEY, MINN (LAT 44

12.0 109 .0

AT EAGAN VILLAGE, MINN (LAT

9,0 100 1,8

AT EAGAN VILLAGE, MINN (LAT

7,0 78 .7
5.6 62

9.0 312 
5.1 a. 9

45 22 LONG 093 10 26)

13 9.6 190

44 48 43 LONG 093 09 05)

2.1 8.1 255

44 51 15 LONG 093 06 21)

8,0 116
4,6 6.8

169

118

146

91

444652093131000 - SLATER'S ACRES POND AT EAGAN VILLAGE, MINN (LAT 44 46 52 LONG 093 13 10)

MAY , 1974
28... 7,0 
26...

1*1*1*735093100900

MAY , 197lt 
16. . . 7.0 
16...

.1 20.0 
6.5

9.1 101 .5
9.1 101 "

- THOMAS LAKE AT EAGAN VILLAGE, MINN (LAT

.1 12.0 
6.5

12.0 114 .0 
10.0 95

e.i 104 
9.6 e.i —

hh 1*7 35 LONG 093 10 09)

9-9 185 
>24 9.6 175

59
• •

i:

444745093095700 - WILDERNESS LAKE AT EAGAN VILLAGE, MINN (LAT 44 47 45 LONG 093 09 57)

MAY , 1974
16... 7.0 .1 14.0 12.0 118 .0 •- 9.4 123 VB 
16,,. -- 0.5 10,0 4,1 37 -- >23 8.4 « «
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	DIS-
DIS- 018- SOLVED NON- SODIUM

SOLVED SOLVED MAG- CAR<* DI8- AD-
SOLIDS SUS- TUB- CAL- Ng- HARD- BONATE SOLVED 30RP-
(TONS PENDED BID- CIUM SIUM NESS HARD- SODIUM TION
PER SOLIDS ITV (CA) (MO) (CA,MG) NESS (NA) RATIO

DATS AC-PT) (MG/L) (JTU) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

444738093065200 - LAKESIDE ESTATE LAKE AT EAGAN VILLAGE, MINN (LAT 44 47 36 LONG 093 06 52)

MAY , 1974 
29... .16 16 9 IS 6.4 71 0 3.6 .2
29,, , -• •- —— .- mm mm mm mm mm

444859093122700 - LANGMOVEN LAKE AT EAGAN VILLAGE, MINN (LAT 44 4S 59 LONG 093 12 27)

MAY , 1974 
22, ., .19 8 6 27 6.5 94 14 S.i .4

44S042093094300 - LEMAV LAKE AT EAGAN VILLAGE, MINN (LAT 44 50 42 LONG 093 09 43)

MAY , 197« 
21... .23 8 5 29 12 120 11 15 .6
21,, , mm mm mm mm mm mm mm mm mm

444522093102600 - LONG LAKE AT APPLE VALLEY, MINN (LAT 44 45 22 LONG 093 10 26)

MAY , 1974 
15... .16 11 6 19 7.0 76 7 5.9 .3

444B43093090500 - MCCARTHY LAKE AT EAGAN VILLAGE, MINN (LAT 44 46 43 LONG 093 09 Ob)

MAY , 1974 
22... .20 1 1 31 9.9 120 0 3.6 .1

445115093062100 - SHANAHAN POND AT EAGAN VILLAGE, MINN (LAT 44 51 15 LONG 093 06 21)

MAY , 1974 
30... ,12 9 6 11 4.3 45 8 2.8 .2
30, ,, "- "" mm mm mm mm mm mm mm

944652093131000 • SLATER'S ACRES POND AT EAGAN VILLAGE. MINN (LAT 44 46 52 LONG 093 13 10)

MAY » 1974
28,,. .08 2 4 9.4 3.1 36 5 2,0 .1 
28,,, -- -- "" « — — « -• -•

MU735093100900 - THOMAS LAKE AT EAGAN VILLAGE, MINN (LAT kk- kl 35 LONG 093 10 09)

MAY
16... .18 lU 20 17 5.7 66 2 7.5 .k 
16...

44474509309S700 » WILDERNESS LAKE AT EAGAN VILLAGE, MINN (LAT 44 47 45 LONG 093 09 b7)

MAY , 1974
16,,, ,13 16 6 14 3.5 49 1 3.2 .2 
16...
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DIS 
SOLVED DIS 
CO- ALKA- SOLVED 018- AMMONIA ORGANIC 
TAS- CAR- BICAR- LlNlTY CHLO- SOLVED NITKO- NITRO" 

PERCENT SlUM 80NATE BONATb AS HIDE SILICA GEN GEN 
SODIUM (K) (C03) CHC03) CAC03 (CD (SI02) (N) (N) 

DATE <Mtt/L) (MG/L) (Mtt/L) (MG/L) (MG/L) <«G/L) (MG/L) (Mb/L)

444736093065200 - LAKESIDE- ESTATE LAKE AT EAGAN VILLAGE. "INN CLAT 44 47 36 LONG 093 06 52)

MAY , J974
29.,, 10 3.6 0 93 76 4,2 2.2 .56 J.I 
29... — -. — — -•

444659093122700 - L*NGMOVEN LAKE AT EAbAN VILLAGE, "INN (LAT 44 46 S9 LONG 093 12 27)

MAY , 1974 
22... 16 2.6 1 96 BO 13 1.7 .13 .97

445042093094300 • LEMAY LAKE AT EAGAN VILLAGE, MINN (LAT 44 50 42 LONG 094 09 43)

MAY , 1974 
21... 21 3.3 0 135 111 23 2.1 .07 1.2

444522093102600 - LONG LAKE AT APPLE VALLEY, MINN (LAT 44 45 22 LONG 093 10 26)

MAY , 1974 
15... 14 3.1 1 63 70 14 .4 .07 2,S

444643093090500 - MCCARTHY LAKE AT EAGAN VILLAGE, MiNN (LAT 44 46 43 LONG 093 09 0&)

MAY , 1974 
22... 6 4.3 — 144 116 5.5 .4 .05 .67

445115093062100 - SHANAHAN POND AT EAGAN VILLAGE, MINN (LAT 44 51 15 LONG 093 06 21)

MAY , 1974 
30... 11 4.1 — 45 37 3.9 .7 .26 2.6
30... •• -- •• -• -- •- — — •-

444652093131000 - SLATER'S ACRES PONC AT EAGAN VILLAGE, MINN CLAT 44 46 52 LONG 093 14 10)

MAY , 1974 
26... 9 5.4 — 36 M 4,0 .4 .12 1.3

1*1*1*735093100900 - THOMAS LAKE AT EAGAN VILLAGE, MIHH (LAT kk 1*7 35 LONG 093 10 09)

MAY , 197!* 
l6 --- !9 1*.6 3 72 6k 15 1.3 .12 3.8

444745093095700 « WILDERNESS LAKE AT tAGAN VILLAGE, MINN (LAT 44 47 45 LONG 093 09 67)

MAY , 197«
16... 11 3.9 0 59 46 b.6 .2 .33 3.1 
16... — .. -- .. .. .. .. .. ..
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	DIS- 018- DIS- Irtwe- TOTAL
TOTAL SOLVED SOLVED SOL- DIATE FtCAL PHYTO"

NITKITE NITRITE TOTAL OHTMO. VED- TOTAL COL1- COLI- PLANK-
PLUS PLUS NITKU- PMGS- PHOS- PHOS- FORM FOH« TON

MTHATE NIT«AT£ GtM PHORUS PHQRUS PMO«US (COL. (COL, (CtLLS
CN) (N) (*) (P) (P) (P) PtR PEK PER

DATE (MG/L) (KG/L) («G/L) (Mtt/L) (MG/L) (M(i/L) 100 ML) 100 ML) ML)

444738093065200 - LAKESIDE ESTATE LAKE AT EAGAN VILLAGE* MiNN (LAT 44 u? 36 LONG 093 06 !>2)

MAY , 197« 
29.., .04 .00 3.7 .01 .13 .30 0 0 dOOOOO

4<l«aS9093122700 - LANCHOVEN LAKE AT EACA* VILLAGE, HINN (LAT <I4 ttB 59 LUNU 093 12 27)

MAY , 1974 
22. ,, ,14 .13 i.l .01 .06 .16 460 460 2100

445042093094300 - LEMAY LAKE AT EAGAN VILLAGE, MlNN (LAT 44 50 42 LO*»G Q9i 09 43)

MAY , 1974
21... .08 .05 1,4 .01 .04 ,09 C 0 UOOOO 
21,..

444522093102600 - LONG LAKE AT APPLE VALLEY, MINN (LAT 44 45 22 LONG 093 10 26)

MAY » 1974 
15,., .02 .03 2.6 .01 .03 ,11 U2 62 400000

444843Q93090SOO • MCCARTHY LAKE AT EAGAN VILLAGE, MINN (LAT 44 48 43 LONG 093 09 05)

MAY , 1974 
22,,, .01 .01 .73 .00 .03 .05 10 3 1400

445115093062100 - SHANAHAN POND AT EAGAN VILLAGE, flNN (LAT 44 bl 15 LONG 095 06 21)

MAY , 1974 
30,,, .04 .04 2.9 .00 .02 .12 44 44 620000

4446S2093131000 - SLATER'S ACHES POND AT EAGAN VILLAGE, MINN (LAT 44 46 52 LONG 093 13 10}

MAY , 1974
28,,. .06 .01 1.5 .02 ,11 ,13 28 28 cJ400 
28,,, — • -• •— •• -- -- — • -• ••

UUU735093100900 - THOMAS LAKE AT EAGAN VILLAGE, MINN (LAT M U? 35 LONG 093 10 09)

MAY , 197 1*
16... .08 . .03 k.Q .00 .02 .15 b "* 2300000 
16...

444745093095700 - WlLOEHNtSS LAKE AT EAGAN VILLAGE, MINN (LAT 4u 47 4S LONG 093 09 57)

MAY , 1974 
16,., .13 ,14 3.5 ,00 .02 .17 76 76 1400000



364 MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

05062000 BUFFALO RIVER NEAR DILWORTH, MINN.

SUSPENDED-SEDIMENT DISCHARGE. *ATEH YEAH OCTOBER i<»73 TO SE'PTE^BER 1974 

OCTOBER NOVEMBER DECEMbER

DAY

1
2
3
u
5

6
7
a
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

MEAN
DISCHARGE

CCFS)

170
171
170
166
159

149
143
136
130
133

151
203
255
272
260

284
279
267
252
235

220
202
184
170
159

146
139
132
123
117
110

MfcAN
CONCEN.
TRATION
C*GXU

36
35
32
30
20

10
16
30
66
30

49
21
28
32
18

19
21
19
18
20

26
26
25
27
33

39
30
28
81
129
160

SEDIMENT
DISCHARGE
CTQNS/OAY)

17
16
15
13
8,6

5.6
6.2

11
23
11

20
12
19
24
14

15
16
14
12
13

15
15
12
12
14

16
11
10
27
41
48

MEAN

DISCHARGE
CCFS)

106
101
98
93
*t>

75
72
66
62
60

68
76
80
83
84

84
60
83
82
80

80
79
78
76
82

90
92
92
92
90
-•

CUNCEN- SEDIMENT
THATION DISCHARGE
C«SXU (TONS/DAY)

MEAN
MEAN CONCEN. 

DISCHARGE TRATION 
CCFS) (MG/U

9« 
64 
94 
96 
80

76
74
70
64
60

56
54 
5<2 
51 
50

48
46 ••
(16 ""

46
45

44 
44 
44 
(13

43

40
39
37

SEDIMENT
DISCHARGE
(TONS/DAY)

DAY

1
2
3 
a
5

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

MEAN 
DISCHARGE

CCFS)

37
36
35
35
34

33
33
32
31
30

30
29
26
27
27

27
26
28
26
28

29
29
29
30
30

30
30
30
31
31
31

JANUARY

MEAN 
CONCEN. 
TRATION
CMGXU

SEDIMENT
DISCHARGE
CTONS/DAY)

MEAN

DISCHARGE 
CCFS)

31
31
30
30
30

30
30
30
30
31

32
32
32
33
33

34
34
34
34
31

34
35
35
35
35

35
35
35

FEBRUARY

MEAN 
CONCEN. 
TRATION
CMG/D

SEDIMENT
DISCHARGE
CTONS/DAY)

MARCH

MEAN
MEAN CONCEN- 

DISCHARGE TRATION 
CCFS) CMG/D

36
37
38
39
42

46
47
48
49

49
50
50
54
56

58
58
58
56
56

55
55
55
56
56

58
58
60
61
62
63

SEDIMENT
DISCHARGE
CTONS/DAY)



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

05062000 BUFFALO RIVER NEAR DILWORTH, MINN.--Continued

SUSPENDED-SEDIMENT DISCHARGE, MATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

APRIL MAY

MEAN

365

JUNE

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
10
31

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
DISCHARGE

CCFS)

64
66
69
71
76

95
130
160
260
380

550
840
1200
1940
2080

1850
1590
1370
1160
995

921
917
841
781
750

730
776
948
850
733
mm

MEAN
DISCHARGE

CCFS)

69
64
64
65
66

68
65
59
55
50

47
45
45
45
46

45
43
42
40
39

63
107
138
152
136

108
93
83
73
66
58

CONCEN
TRATION
(MG/U)

• •

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

322
246
170
100

57
48
42
44
53

63
78
52
48
49

S3
88

208
68
46

JULY

MEAN
CONCEN.
TRATION
CMG/U

mm
••
••
• •
••

..
••
— —
— —
••

..
mm

mm

mm

mm

mm

mm

mm

mm

•"

..

mm

106
117
190

116
115
• —
• •
• •
mm

SEDIMENT
DISCHARGE
(TONS/DAY)

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

730
797
890
562

285
206
155
138
142

157
193
lie
101
99

104
190
532
156
91
mm

SEDIMENT
DISCHARGE
(TONS/DAY)

• •
• •
••
— —
— —

„
— —
-•
mm

•"•

mm

mm

mm

mm

"

mm

mm

mm

mm

mm

mm

mm

39
48
70

34
29
..
..
— m

mm

MEAN
DISCHARGE

CCFS)

669
634
593
542
491

444
403
371
350
341

422
536
512
537
589

605
581
539
491
459

456
451
425
401
380

359
337
317
305
294
291

MEAN
DISCHARGE

CCFS)

55
55
51
48
47

43
39
35
34
42

59
68
79
78
70

62
55
53
SO
47

46
44
42
41
42

43
55
89
92
76
66

MEAN
CONCEN.
TRATION
CMG/L)

48
54
46
48
42

43
58
82
80
108

243
144
128
88
105

82
79
76
83

103

183
113
111
107
94

87
110
112
112
114
143

AUGUST

MEAN
CONCEN.
TRATION
CMG/L)

„.
..
mm

mm

m —

.-

8b
mm

m —

• •

.«

..

..

.-

•-

• •

• •

• •

--

••

..

• •

• •

--

• •

..

..

..

.-

.-

--

SEDIMENT
DISCHARGE
(TONS/DAY)

87
92
74
70
56

52
63
82
76
99

277
208
177
128
167

134
124
111
110
128

225
138
127
116
96

84
100
96
92
90

112

SEDIMENT
DISCHARGE
(TONS/DAY)

• —
--
--
--
"

..
9.1
--
.-
"

..
--
..
--
-•

..
--
--
--
-•

.,
--
--
--
"

..
-.
--
--
--
--

MEAN
DISCHARGE

(Cf S)

296
296
292
281
269

261
267
281
280
263

237
217
201
187
176

165
157
149
140
130

123
128
129
117
107

98
92
88
82
75

MEAN
DISCHARGE

CCFS)

61
56
51
46
42

3V
36
34
33
31

29
30
33
29
28

26
24
23
23
21

IV
18
18
19
17

IB
21
22
22
2i

MEAN
CONCEN-
TRATIOK
C>-G/L)

. 130
165
128
113
115

103
98
91
90

101

103
113
110
90
85

94
90
70
59
58

91
68
75
72
68

66
81

100
--
--

SEPTEMBER

MEAN
CONCEN
TRATION
CMG/L)

._
--
--
--
"

..
--
--
--
••

..
--
--
--
••

..
--
--
mm

••

..
--
--
--
••

177
• -
--
--
--

SEDIMENT
DISCHAt-fct
(TONS/DAY)

104
132
101
86
84

73
71
69
68
72

66
66
60
45
40

42
38
28
22
20

30
24
26
23
20

17
20
24
--
— —

SEDIMENT
DISCHARGE
CTONS/DAY)

..
-•
--
--
--

..
--
--
--
••

..
--
--
--
••

..
--
--
--
••

..
--
--
--
••

8.6
--
--
--
--



366 MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

05062500 WILD RICE RIVER AT TWIN VALLEY, MINN.

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1973 TO SEPTEMBER 

OCTOBER NOVEMBER DECEMBER

MEAN

DAY

1
2
3 
a
5

6
7
6
9

10

11
12
13
la
15

16
17
18 
IV
20

22
23
24
25

26
27
28
29
30
31

DAY

1
2
3
a
5

6
7
8
9

10

11
12
13
10
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
DISCHARGE

(CFS)

630
609
599
581
568

547
527
505
498
560

791
933
996
978
892

808
742
687
638
594

565
544
532
520
505

493
476
457
436
414
395

MEAN
DISCHARGE

(CFS)

62
64
65
66
71

74
too
130
159
370

139Q
3060
3410
2940
2720

2040
1600
1730
1470
1370

1760
2330
2190
1660
1610

1450
1620
2670
2660
2310

CONCEN
TRATION
(MG/L)

66
53
68
53
55

55
52
55
64
94

177
187
133
113
91

77
83
75
71
55

58
66
55
53
59

60
53
51
47
45
45

APRIL

MEAN
CONCEN
TRATION
(MG/L)

383
550
235
153
235

426
526
438
355
300

440
330
230
203
200

202
314
446
319
197

SEDIMENT
DISCHARGE
(TONS/DAY)

112
87

110
63
84

61
74
75
66
142

376
471
358
296
219

168
166
139
122
88

88
97
79
74
60

60
68
63
55
50
48

SEDIMENT
DISCHARGE
(TONS/DAY)

1440
4570
2160
1210
1730

2360
2570
2050
1410
1110

2090
2080
1360
1020
869

791
1370
3220
2290
1230

MEAN
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
(CFS) (MG/L) (TONS/DAY)

386
372
353
339
306

235
220
210
190
185

189
192
199
198
197

190
180
170 «•• 
165
160 •• "«•

155
153
150 •• ••
150
150

150
las --
1«0 
135 
130

MAY

MEAN
MEAN CONCEN. 

DISCHARGE TRATION 
(CFS) (MG/L)

125
120
110
105
ioa

102 
100
98
98 "-
97

96
96 •- 
96 -• 
94

9a ••
9a
92
92
92

90
90
90
90 •- 
90 --

88
88
88
86
83
80

JUNE

SEDIMENT
DISCHARGE
(TONS/DAY)

MEAN
DISCHARGE 

(CFS)

1910
1670
1520
1420
1330

1220 
1130 
1060 
1010 
98U

1340 
1660 
1650 
16UQ 
1540

1430 
1330 
12UO 
1170 
1150

1200
1150
1090
1030
975

927
681 
853 
605 
766 
BJ1

MEAN
CONCEN 
TRATION 
(MG/L)

175
166
156
107
137

127
118
113
124
116

230
165
121
lie 
102
98

114
109
111
150

152
152
151
152
178

216 
186 
1U6 
144 
185 
163

SEDIMENT
DISCHARGE
(TONS/DAY)

902
758
640
564
492

416
360
323
338
306

632
740
539
523
424

378
409
365
351
466

492
472
444
423
469

546 
4"2 
336 
313 
393 
357

MEAN
DISCHARGE 

(CFS)

614
766
773
758
726

734
747
726
695
654

612
568
524
491
457

428
395
359
337
322

306
291
276
258
242

222
202
190
163
170

MEAN 
CONCEN 
TRATION 
(MG/L)

158
192
179
124
113

98
85
69
59
56

56
81
62
74
97

94
68
48
35
27

40
50
59
53
33

24
23

SEDIMENT
DISCHARGE
(TONS/DAY)

347
407
374
254
222

194
171
135
111
99

93
124
116
9S

120

109
73
47
32
23

33
39
44
37
22

14
13



DAY

MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

05062500 WILD RICE RIVER AT TWIN VALLEY, MINN.--Continued

SUSPENDED-SEDIMENT DISCHARGE, *ATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

JULY AUGUST SEPTEMBER

367

MEAN
DISCHARGE 

CCFS)

MEAN
CONCEN. SEDIMENT 
TRATION DISCHARGE 
(MG/U (TONS/DAY)

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
IT
18
19
20

21
22
23
24
25

26.
27
26
29
30
31

156
145
146
150
143

136
135
126
117
109

105
97
96
96
91

67
60
67
60
55

69
67
74
79
62

52
43
41
45
41
36

MEAN
MEAN CONCEN. SEDIMENT

DISCHARGE TRATION DISCHARGE
(CFS) (MG/L) (TONS/DAY)

36
35
34
31
32

30
27
25
25
53

66
76
68
91
77

66
77
87
79
7"

67
65
66
72
66

56
65
76
77
69
66

26 2.1

MEAN
MEAN CONCEN" SEDIMENT

DISCHARGE TRATION DISCHARGE
(CKS) (MG/L) (TONS/DAY)

67 
64 
60 
SI

41 
40 
Ud 
43

39
37
35
33
33

29
27
25
2b

23 —
23
23
21 25 1.4
23

27
25
20
20
23

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATI

OCT.
31..

APR.
is..

MAY
22.
23.
24.
25.
26.
27.
26.
29.
30.
31.

TEMPER
ATURE

: (DEG c)

. 5.0

6.5

16.5
14.0
12.0
14.0
12.5
12.5
19,0
19.0
16.5
18.0

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MICRO- 
MHOS)

300

462

DATI

JUNE
01.
03.
04.
05.
07,
06.
09.
10.
11.
12.
13.
1«.
15.
17.
16.
19.
20.
21.
22.
23.
24.
25.
26.
27.

AUG.
06..

SEP.
24..

TEMPER
ATURE

: (DEG c)

1S5
17.0
19.0
21.0
20.0
la.o
18. 0
19.0
19.0
19.0
20.0
21.0
la.o
19.0
19.0
22.0
2S.O
23.5
22.0
23.0
24.0
25.0
26.0
25.0

25.0

12.0

SPE
CIFIC
CON
DUCT
ANCE
(MICRC
MHOS

«•

550



368

DAY

MEAN
DISCMAHGE 

(CFS)

1
2
3
a
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
10
31

207
235
260
300
440

280
350
U95
400
366

376
407
487
561
572

564
551
535
516
505

484
456
443
436
427

414
408
402
393
381
• «

MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA

05304500 CHIPPEWA RIVER NEAR MILAN, MINN. 

SUSPENDED-SEDIMENT DISCHARGE, *ATfck YEAH OCTOBER 1973 TO SEPTEMBER 1974

JUNE

104
84

196
123
65

66
79
93
80
71

61 
6tt 
78 
90 
103

110
100
82
67
67

133
139
167
mm

163

MEAN 
CONCEN. 
TKATIUN DISCHARGE 
(MG/U (TONS/DAY)

79
79

266
104
64

67
87
122
121
110

97
95
113
125

143
123
98
79

100

149
153
181

166

MEAN
DISCHARGE

CCF-S)

3»0
367
350
345
335

328
321
314
313
316

336
364
400
425
436

456
471
466
462
466

461
443
433
415
400

363
368
357
343
333
327

MEAN
CONCEN
TRATION
CMG/U

138
1U9
147
135
137

138
134
126
120
127

118
96
97

119
126

144
140
133
153
166

153
138
150
158
138

143
164
169
165
154
151

SEDIMENT
DISCHARGE
(TONS/DAY)

142
146
139
126
124

122
116
107
101
106

107
94
105
137
149

177
178
166
191
209

190
165
175
177
149

146
163
163
153
138
133

MtAN
DISCHAKGE

(CFS)

325
324
324
312
301

356
522
544
533
556

556
524
494
457
417

363
357
337
315
295

274
254
239
227
212

199
186
175
162
150
mm

MEAN
CONCEN
TRATION
(MG/U

147
159
~m
mm

mm

240
241
243
253
260

269
304
233
234
253

236
278
239
243
243

..
mm

mm

202
mm

mm

mm

mm

mm

mm

mm

SEDIMENT
DISCHARGE
(TONS/DAY)

129
139
• •
• •
• •

231
340
357
364
390

405
430
311
269
265

246
266
217
207
194

«••
••
mm

124
V*

mm

mm

mm

m m

mm

mm
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DATE

OCT.
19..

NOV.
21..

DEC.
20..

JAN.
29..

MAR.
05.
26.

APR.
05.
06.
07.
06.
09.
10.
11.
12.
13.
14.
15.
16.
17.
16.
19.
20.
21.
22.
23.
24.
25.
26.
27.
26.
30.

MAY
01.
02.
03.

TEMPER-
ATURE
(DEC C)

. 10.0
3.5

.0

.0

.0

.0

1.0
2.0
1.0
1.5
1.0
3.0
7.0
7.0
6.0
'.0
6.0
7.0
9.0
10.0
9.0
12.0
12.0
9.0
10.0
12.0
16.0
16.0
19.0
14.0
12.0

12.0
16.0
14.0

SPE*
CIFIC
CON.
DUCT-
ANCE
(MICRO-
MHOS)

631

638

756

605

634
740

516
466
530
505
530
502
510
530
530
555
546
555
555
516
555
555
555
555
596
596
596
563
569
569
563

563
563
563

WATER QUALITY DATA, NATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

JUNE 
16...
19...
20...
20... 

JULY
25... 

AUG.
27... 

SEP.
26...

DATE

MAY
04.
OS.
07.
OB.
09.
10.
11.
12.
13.
14.
15.
16.
17.
19.
20.
21.
22.
23.
24.
25.
26.
27.
29.
30.
31.

JUNE
01.
02.
06.
07.
06.
09.
10.
11.
12.
13.
14.
15.
16.
17.

TEMPER-
ATURE
(DEC 0

15.0
19.0
12.0
12.0
14,0
11.0
13.0
11.0
10.0
10.0
9.0
16.0
16.0
13.0
21.0
21.0
13.0
15.0
17.0
16.0
16.0
20.0
20.0
19.0
21.0

21.0
17.0
21.0
23.0
20.0
19.0
20.0
20.0
19.0
22.0
23.0
19.0
20.0
20.0

SPE
CIFIC
CON.
DUCT-
ANCE
(MICRO-
MHOS)

583
583
563
569
563
569
569
569
598
503
546
561
577
577
561
561
594
5911
577
577
577
577
577
577
577

594
594
594
594
561
574
562
574
499
562
562
562
562
529

TEMPER-
ATURE 
(DEC C)

22.0

27.0

22.0

20,5

SPE. 
CIFIC 
CON. 
DUCT.
ANCE
(MICRO*
MHOS)

562
562
562
616

612

606

646
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OAV

DAY

1
2
3
<i
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
2<t
25

26
27
28
29
30
31

MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

05317000 COTTONWOOD RIVER NEAR NEW ULM, MINN.

SUSPENDED-SEDIMENT DISCHARGE, MTER YKAR OCTOBER 1973 TO SEPTEMBER 1974 

OCTOBER NOVEMBER DECEMBER

MEAN 
DISCHARGE

(CFS)

MEAN
CONCEN- SEDIMENT 
TRATION DISCHARGE 
(MG/U (TONS/DAY)

MEAN
MEAN CONCEN« SEDIMENT 

DISCHARGE TRATION DISCHARGE
(CFS) (M6/U (TONS/DAY)

MEAN
MEAN CONCEN- 

DISCHARGE TRATION 
(CFS) (MG/U

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
26
29
30
31

25
23
21
20
19

19
19
18
22
23

26
25
24
65

107

87
73
60
52
45
«o
37
3<i
32
33

31
26
26
26
26
25

56 2.7

72

57

17

6.2

MEAN 
DISCHARGE

(CFS)

27
26
26
26
28

29 
29 
29 
2*
29

30
30
30
30
30

31
32
33
34
35

36
38
41
45
48

SO 
S2
54
55
56
57

23 1.6

JANUARY

MEAN
CDNCEN- SEDIMENT 
TRATION DISCHARGE 
(MG/L) (TONS/DAY)

26
27
28
28
29

28
24
19
20
24

28
29
29
29
30

31
32
35
36
82

91
79
79
84
86

87
83
80
74
66

35 2.6

45

67

28

3.U

5.6 

2.6

35 8.1

56
50
43
40
39

38
37
36
35
34

31
30
28
27
27

26 
2b 
26 
26 
26

26
26
26
26
26

26
26
27
27
27
27

47

SEDIMENT
DISCHARGE
(TON3/DAY)

6.3

75 5.3

FEBRUARY MARCH

MEAN
MEAN CONCEN- SEDIMENT

DISCHARGE TRATIDN DISCHARGE
(CFS) (MG/L) (TONS/DAY)

58
58
58
58
58

95

165

12

25

58
se
58
58
58

59
59
59
59
59

59
59
59
59
59

59
59
80 

12n 
220

230
205

133 21

7b 12

302 148

MEAN
DISCHARGE

(CFS)

170
170
220
315
360

426
405
395
380
352

316
d$<4
<253
235
234

116
173
151
140
135

126
110
90
95

110

130
129
128
127
124
121

MEAN
CONCEN
TRATION
(MG/U

mm

mm
mm

mm

mm

302
mm

mm

66
57

6<1
94

113
95
55

63
115
94

120
137

98
7«

119
108
•"

mm

mm

mm

mm

mm

mm

SEDIMENT
DISCHARGE
(TONS/DAY)

..

.-
— —
mm
— —

347
mm
mm

68
54

55
72
77
60
35

37
54
38
45
SO

33
23
29
28
""
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SUSPENDED-SEDIMENT DISCHARGE, hATEK YEAR QCTUt*E» 1973 TO 5tPTE M #t« 197" 

APRIL MAY

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
2«
25

26
27
26
29
SO
31

MEAN
DISCHARGE

(CFS)

131
124
157
151
149

147
175
210
247
369

421
447
510
641
733

665
S59
470
407
358

320
288
264
246
224

209
199
169
182
173
• -

MEAN
CONCEN.
TRATION
(MG/L)

74
45
.«
..
107

88
94
138
285
612

622
487
457
616
552

392
309
266
248
23S

232
225
231
222
170

156
157
124
91
81
..

SEDIMENT
DISCHARGE
(TDNS/DAY)

26
15
..
..
43

35
44
78

190
610

707
588
629
1070
1090

704
466
338
273
227

200
175
165
147
103

88
84
63
45
38
.-

MEAN
DISCHARGE

(CFS)

163
153
143
136
131

127
128
133
134
138

161
152
169
176
180

186
189
201
200
217

244
252
256
253
248

237
224
213
212
213
233

MEAN
CONCE^.
T»ATION
("G/D

93
79
49
45
48

35
30
34
38
66

58
65
83
73
69

84
104
94
94

138

124
128
118
101
83

68
73
79
73
75
92

SEOlMfcNT
DISCHARGE
(TONS/DAY)

41
33
19
17
17

12
10
12
14
25

25
27
38
35
34

42

53
51
51
81

62
67
82
b9
56

44
44
45
42
43
58

Mt AN

DISCHARGE
(CFS)

242
255
270
265
247

302
394
447
478
U67

425
501
57u
523
461

400
349
306
276
261

249
214
198
186
175

160
147
135
127
116
-•

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
36
31

MEAN
DISCHARGE 

(CFS)

107
96
92
84
79

72
68
62
59
56

53
50
47
42
39

36
34
34
39
36

36
32
35
46
41

32
28
27
27
27
27

JULY

MEAN 
CONCEN. 
TRATION 
(MG/l)

52

SEDIMENT
DISCHARGE
(TDNS/DAY)

12

39 5.3

25
mm

54

45

2.4 

5.1

3.3

MEAN
DISCHARGE 

(CFS)

26
35
43
40
33

27
25
22
24
38

37
33
32
26
26

24
23
23
22
21

27
21
20
19
17

16
14
12
11
11
10

AUGUST

MEAN 
CONCEN. 
TRATION 
(MG/L)

35

SEDIMENT
DISCHARGE
(TONS/DAY)

3.8

114 9.8

93
50

6.8 
2.8

JUNE

TRATION

110

66
92
77

166
188
69
66

132

126
160
319
268
181

248
220
218
254
253

268
245
143
143
136

127

SEPTEMBER

StUlMENT
DISCHARGE
(TONS/DAY)

72
63
63
66
51

145
200
83
65

166

147
216
491
378
225

268
207
181
189
178

180 
142
76
72
b4

55

96 2.9

MEAN
DISCHARGE

(CFS)

10
11
10
10
9.4

13
15
14
13
15

17
19
18
16
14

13
13
12
11
11

9.7
9.7
9.0
9.0
9.0

9.7
9.7

10
11
11

MEAN
CONCEN
TRATION
(MG/L)

• w

mm

mm

mm

70

..
mm

mm

mm

""

..

mm

57
-•
• •

..
••
mm

mm

••

..

42
"•
mm
"

84
• •
mm
• •
34

SEDIMENT
DISCHARGE
(TDNS/DAY)

mm

mm

mm

mm

l.O

mm

mm

mm

mm

"

mm

mm

2.8
• •
mm

mm

mm

mm

"•

mm

mm

1.1
••

mm

"•

2.2
• •
• •
• •

1.0
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QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT. 
07... 
16.,, 
21...

NOV!"
04...
11... 
is!!!
25..,

DEC.
02...
20... 

JAN,
24...
29... 

FEB.
06...

28!!!
MAR.
06...
07...
08...
09...
10...
11...
12...
13...

15...
16...
17... 
IB..,
19...
20...
21...
22...
23...

TEMPER 
ATURE 
tOEG C)

15.0
9.0
16.0
8.0

1.0 
2.0 
2.5 
3.0 
3.0

3.0 
.0

.0 

.0

.0 

.0 

.5

2.0 
1.0 
2.0 
3.0 
3.0 
5.0 
6.0 
5.0 
5.0

5.0 
3.0 
1.0 
2.0 
2.0 
1.0 
1.0
mm

.0

SPE 
CIFIC 
CON. 
DUCT- 
ANCE 
(MICRO- 
MHOS)

b76 
846
eou
809

651
995
1043
915

1011

1153
1094

1135
873

873
1030
640

605
579
634 
493 
533 
650 
607 
701 
8BO

B59
919
859
951
987
987
1025
1066
1158

PATE

MAR. 
24... 
31...

APR.

01...
02...
04...
05...
06...
07... 
06...
09...
10...
11...
12...
13... 
10...
15...
16...
17...
18...
19...
20...
21...
22...
23... 
20...
25..
26..
27..
28..
29...
30... 

MAY
01...
02...
03...
04..
05..
06..
07..

TEMPER 
ATURE 
(DEC C)

.0 
4.0

5.0 
7.0

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MICRO- 
MHOS)

1110
1066

1066
987
974
972
974
1010
941
974
1010
1010
1010
1010
1010
1010
1137
1186
1240
1240
1049
1240
1240
1240
1240
1240
1186
1240
1186
1186
1137

1137
909
1091
1049
1137
1137
1137

SUSPENDED SEDIMENT PARTICLE SIZE, WATER YEAR OCTOBER 1973 TO SEPTEMBER 197 1!
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

DATE 

MAR,

TIME

UOO

TEMPER
ATURE
(DEC C)

INSTAN-
TANEOUS

DIS
CHARGE
CCFS)

SUS
PENDED
SEDI
MENT
(MG/U

SUS
PENDED
SEDI
MENT
DIS

CHARGE
(T/DAYJ

SUS.
SED,
FALL

DIAM,
X FINER

THAN
,002 MM

SUS,
SED.
FALL

DIAM.
X FINER

THAN
.004 MM

SUS.
SED.
FALL

DIAM,
X FINER

THAN
,OOB MM

SUS.
SED.
FALL

DIAM.
X FINER

THAN
.016 MM

4.5 230 110 66 47 61 73

sus.
SED.
FALL

DIAM.
% FINER

THAN
.062 MM

SUS.
SED.
FALL

DIAM.
% FINER
THAN

.125 MM

SUS.
SED.
FALL

DIAM.
% FINER

THAW
.250 MM

SUS.
SED.
FALL

DIAM.
% FINER

THAN
.500 MM

METHOD
OF

ANALY
SIS

93
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WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

373

DATE

MAY
OS,
o».
10.
11.
12.
13.
14.
15.
16.
17.
18.
1'.
20.
21.
22,
23.
24.
25,
26.
27.
28,
29.
30.
31.

JUNE
01.
02,
03,
04.
05,
06,
07.
00.
09,
10,
11.
12.
13.
1«.
15.

TEMPER-
ATURE
(DEG C)

••
11.0
14.0
14,0
14,0
12.0
12,0
15,0
18,0
18,0
18,0
19.0
22,0
21.0
21.0
19,0
20.0
21,0
21,0
21,0
22,0
22.0
22,0
20,0

21,0
2fl.O
26,0
26.0
27,0
22.0
20.0
20,0
19.0
20.0
21.0
23.0
24.0
22.0
21,0

SPE
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)

1137
1091
972
1014
897
972
972
1014
1227
1060
1060
1060
1060
1060
1166
1166
1160
1110
1060
1166
1166
1160
864
1110

1110
864
933
1014
1060
972

1060
1060
878

1011
1063
1063
1122
1174
1188

DATE

JUNE
16...
17...
!«,..
19...
20...
21...
22...
23...
20...
25...
28...

JULY
04...
12...
21...
23...
20...

AUG.
04...
13...
21...
22...
29...

SEP.
05...
13...
20...
26...
30...

TEMPER-
ATURE
(DEG C)

19,0
21.0
24.0
24.0
25.0
26.0
27.0
25.0
27.0
26.0
27.0

25.0
30.0
31.0
25.0
29.0

16.0
28.0
27.0
25.0
22.0

20,0
21,0
17.0
15,0
12.0

SPE
CIFIC
CON.

DUCT-
ANCE
(MICRO-
MHOS)

1174
1174
1202
1122
1063
1122
1122
1122
1122
1122
1074

1000
944
938
842
804

750
603
682
718
671

681
700
754
702
674

BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1973 TO SEPTEMBER
METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET; S, SIEVE;

V, VISUAL ACCUMULATION TUBE; W, IB DISTILLED WATER)

DATE

JUNE 
10...

TIME

1730

INSTAN
TANEOUS

DIS
CHARGE
(CF3)

BED
MAT,
FALL

DIAM,
X FINER

THAN
,062 MM

BED
MAT,
FALL

DIAM.
X FINER

THAN
.125 MM

BED
MAT.
FALL

DIAM.
X FINE*

THAN
.250 MM

BED
MAT.
FALL

DIAM.
X FINER

THAN
.500 MM

BED
MAT,
FALL

DIAM.
X FINER

THAN
1.00 MM

BED
MAT.

SIEVE
DIAM,

X FINER
THAN

2.00 MM

METHOD
OF

ANALY
SIS

459 42 83 99 SV
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05374000 ZUMBRO RIVER AT ZUMBRO FALLS, MINN.

SUSPENDED-SEDIMENT DISCHARGE, *ATEH YEAR OCTOBER 1973 TO SEPTEMBER 1974 

OCTOBER NOVEMBER DECEMBER

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
la
15

16
17
18
19
20
21
22
23
24
25

26
27
2d
29
30
31

MEAN
DISCHARGE

tCFS)

2930
1950
1490
2090
3650

2260
1590
1360
1280
1160

1240
2600
3140
1970
1060

1290
1140
1050
945
952

900
887
87«
861
8U1

835
56«
536
750
7UU
679

MEAN
CONCEN.
TRATION
CMG/U

68
•
•
»
m

,

»
•
-
•

m *

197
272
202
100

52
47
50
51
54

56
59
60
50
46

__
._
..
24
40
U9

SEDIMENT
DISCHARGE
CTONS/DAY)

696
.
0

-
•

.
•
•
•
-

,„
1380
2310
1070
394

181
145
142
130
139

136
141
142
116
104

• m
mm
..
U9
80
90

MEAN
DISCHARGE

CCFS)

668
597
597
564
828

580
591
613
575
586

520
547
580
536
744

952
1390
1170
1020
991

2020
3290
2310
1710
1560

1460
1380
1360
1270
1140

mm

MEAN
CONCEN
TRATION
CMG/U

47
**

mm

23
21

38
mm
mm
mm
mm

40
31
37
58
mm

mm

162
86
72
78

63
38
32
••
• m

mm

SEDIMENT
DISCHARGE
(TONS/DAY)

85
mm

mm

35
47

60
mm

mm

mm

•"

56
46
58
64
• •

mm
1440
536
332
329

248
142
118
• •
• m
..

MEAN
DISCHARGE

(CFS)

1070
1010
978
976
945

880
674
646
732
641

665
763
893
661
861

550
540
674
635
606

613
652
520
663
702

558
666
685
630
460
470

MEAN
CONCEN"
TRATION
CMG/U

..
• V

• •
• •
mm

mm

mm
mm
mm

289

..
• *
• •
••
• •

• •
•>•
• •
• •
••

„
• •
• •
mm

mm

mm

mm
mm
mm
mm
mm

SEDIMENT
DISCHARGE
(TONS/DAY)

••
••
••
••
mm

mm
mm
mm
mm

500

••
••
••
••
••

••
••
••
• •
• •

••
• •
••
••
mm

mm
mm
mm
mm
mm
mm

DAY

1
2
3
u
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23

25

26
27
28
29
30
31

MEAN
DISCHARGE 

CCFS)

485
580

1000
840
730

620
580
540
530
520

510
450
370
310
"30

385
390

390
564

547
500
480
377
500

421
381
500
495
480
462

JANUARY

MEAN
CONCEN. 
TRATION

SEDIMENT
DISCHARGE
CTONS/DAY)

10 8.4

MEAN
DISCHARGE 

CCFS)

365
420
400
341
420

400
390
420
340
226

361
480
490
505

226
243
618
702
515

569
309
412
407
462

394
439
485

FEBRUARY

MEAN
CONCEN 
TRATION
CMG/U

SEDIMENT
DISCHARGE
CTONS/DAY)

14
5

35

38
18

23
9.5

5a

45
24

MEAN
DISCHARGE 

CCFS)

783
789
958
1980
3770

3650
4350
3410
2850
2520

I960 
1690 
1660 
1720 
1530

1370
1230
1140
1090
1040

964
926
874
861
860

874
667
848

2460
1710
1760

MARCH

MEAN 
CONCEN. 
TRATION 
CMG/L)

7
10
17

410
740

910
1660

380

127

SEDIMENT
DISCHARGE
CTONS/DAY)

15
21
44

2300
7530

9460
19500

2920

679

110 256



DAY

DAY

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16 
IT
18
19
20

21
22
23
24
25

26
27
28
29
30
31
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SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
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APRIL MAY JUNE

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
ia
19
20

21
22
23
24
25

26
27
28
29
30
31

2590
4190
4040
8380
6230

3550
2710
2280
1970
1790

16SO
1720
2330
2650
2110

1760
1560
1400
1290
1210

1170
1120
10SO
1020
971

932
932
926
906
887
• W

MEAN
CONCEN.
mnoN
(M6/L)

179
mm
mm

mm

— —

• —

• —

mm

• •

•"

..

— •

mm

mm

135

105
83
mm
mm
— —

— —

25
17
35
58

33
10
26
26
W

mm

SEDIMENT
DISCHARGE
(TONS/DAY)

1250
— —
mm
mm
— m

..

— m

mm

mm

""

..

-.

mm

mm

769

499
350
— —
— —
— —

mm
76
50
96
152

83
25
65
64
• •
--

MEAN
DISCHARGE

CCF8)

680
874
757
861
597

657
696
861
667
867

932
978
991

1450
1750

1480
1260
1180
1090
1050

1020
1180
1150
1020
958

913
900
900
945
822
822

MEAN
CONCEN.
TRATION
CMG/U

2b
22
..
mm

""

„

• -

.-

mm

""

..

• -

— —

mm

mm

..

mm

mm

mm

368

290
• •
— •
— —
"

..
— —
..
mm

75
80

SEDIMENT
DISCHARGE
(TONS/DAY)

b9
52
..
mm

»"

..

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

1040

799
• *
..
mm

""

..

..

mm

mm

166
178

MEAN
DISCHARGE

(CF5)

002
750
796

4270
4270

3320
1780
1630
2770
6640

5310
2850
2120
1740
1560

1380
1280
1210
1410
1580

8220
7010
2570
I860
1490

1350
1210
1110
1050
984
.0

MEAN
CONCEN
TRATION!
CMG/D

vo
87
49
..

640

26b
390
565
5Vi
595

550
349
li<>
81

too

145
170
100
340
790

823
..
mm

mm

m.

mm

m m

mm

mm

mm

mm

SEDIMENT
DISCHARGE
(TONS/DAY)

195
176
105
mm

7380

1660
1870
2490
4440
11000

7890
2690
681
381
421

540
588
327
1290
3370

18300
mm.

mm

mm

"

• •

..

• •

• V

..
»w

MEAN
DISCHARGE 

CCF5)

900 
8U8 
770 
893 
861

848
602
475
732
789

796
757
569
403
652

732
536
515
597
525

525
525
665
828
1020

448
547
505
536
696
426

JULY

MEAN
CONCEN. SEDIMENT 
TRATION DISCHARGE 

(TONS/DAY)

49 63

AUGUST

MEAN
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
(CFB) (MG/L) (TONS/DAY)

558
349
553
569
783

558
510
490 -- ••
301
390

136 269

485
782
602
394
457

297
240
369
641
457

547
674
337
394
394

635
435
444
426
190
175

102 215

MEAN 
DISCHARGE

CCF5)

377
373
580
337
361

247 
219 
26S 
635 
373

361
542
373
321
254

417
349
365
417
394

341 
240 
321 
313 
38b

325
281
240
317
490

SEPTEMBER

MEAN 
CONCEN 
TRATION 
(MC/L)

SEDIMENT
DISCHARGE
(TONS/DAY)

13 15
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WATER Y£A» OCTOBER 1973 TO SEPTEMBER 1974WATER QUALITY DATA

TtMPtk-
ATURt

DATE CPEb C)

OCT.
01.
12.
13.
14.
15.
16.
17.
18.
1".
20.
22.
23.
24.
25.
27.
28.
29.
30.
31.

NOV.
01.
03.
04.
05.
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
21.
22.
23.

17.0
15.0
15.5
17.5
13.5
12.0
12.5
11.5
12.5
12.5
12.5
13.5
12.5
10.5
8.0
8,0
8,0
B.O
8.0

8,0
4.0
3.5
2.0
2.5
1.0
.5

1.5
2.5
2.0
1.5
2,5
2.0
3.5
1.5
2.0
3.0
.5

1.0
1.0

SPE
CIFIC
CON
DUCT-
ANCfc
(MICRO-
MHOS)

434
425
506
506
480
480
480
497
515
534
524
544
524
554
549
554
565
565
576

576
465
497
480
497
497
506
480
480
501
493
534
524
480
497
515
497
480
480
450

UATE

MQV.

24...
25. ..
26...
27...
28...

DEC.
10...

JAN.
14...

is!..
19. «.
20...
21 ...
26...
27...
28...

MAR.

01...
02...
03...
04...
05...
06...
07...
08,. ,
09. ,,
10...
11...
12...
13...
14...
15. ..
16...
24...

APR.
01...
15...
16...
17...

TEMPER
ATURE

(DEI. C)

2.0
2.5
3.0
2.0
1.0

-.

2.5

4.0
mm

mm

mm

mm

mm

mm

mm

mm

mm

2.5
2.5
2.5
2.0
2.0
2.0
3.5
3.0
3.0
3.0
3.0
3.5
3.0
1.0

2.0
10,0
11.0
12.0

SPE
CIFIC
CON-
DUCT.
ANCE
(MICRO-
MHOS)

479
515
505
505
525

345

551

562
593
525
568
580
593
593

593
580
579
426
379
329
329
345
354
401
407
379
487
546
546
496
525

388
525
505
505

SUSPENDED SEDIMENT PARTICLE SIZE, WATER YEAR OCTOBER 1973 TO SEPTEMBER
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATIOM TUBE; W, IN DISTILLED WATER)

DATE

JUNE 
21...

TIME

1600

TEMPER.
ATURE
(OEG C)

19,0

INSTAN
TANEOUS

CIS-
CHARGE
CCFS)

7700

sus.
SED.
FALL

DIAM.
% FINER

THAN
.062 MM

SUS
PENDED
SEDI
MENT
(MG/L)

609

SUS.
SED.
FALL

DIAM.
% FINER

THAN
.125 MM

sus.
PENDED
SEDI
MENT
DIS

CHARGE
(T/DAY)

12700

SUS.
SED.
FALL

DIAM.
% FINER

THAN
.250 MM

SUS.
SED.
FALL

DIAM,
X FINER

THAN
,002 MM

44

SUS.
SED.
FALL

DIAM.
% FINER

THAN
.500 MM

SUS, SUS.
SED. SED.
FALL FALL

DIAM. DIAM,
X FINER X FINER

THAN THAN
.004 MM ,008 MM

53 59

METHOD
OF

ANALY
SIS

SUS,
SED.
FALL

DIAM.
X FINER

THAN
.016 MM

66

JUNE 
21. .. 86 90 91* 100 VPWC
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WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
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DATE

APR.
20.
21.
22.
23.
24.
25.
26.
26.
29.
30.

HAY
01.
02.
19.
20.
21.
22.
23.
24.
26.
30.
31.

JUNE
01.
04.
OS.
06.
07.
06.
09.
10.
11.
13.
14.
15.
16.
17.
16.
19.
20.

TEMPER.
ATURE
COEC c:

11. (
12. (
12. (
10. (
14. (
14. (
14. (

•<
15.!

• 4

11.!
10, (

m

m

»

«

•

m

m

m
m

m

m

•

•

*

•

•

•

*

•

•*

•

»

•

•

•

•

SPE
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)

) 525
) 515
) 546
) 546
) 53S
) 525
) 546
> 546
> 533
> 546

> 525
) 535

496
496
466
557
466
496
496
457
496

466
324
316
326
326
311
331
331
331
430
430
430
449
421
470
470
470

TEMPER.
ATURE

DATE

JUNE
21..

22.
23.

JULY
06.
09.
13.
16.

AUG.
12..

SEP.

(DEG

. 19

21

. 20

16... 13

C)

.0

• •
• •

.5
• •
• •
• •

.0

.0

SPE
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)

366

366
421

433
417
417
433

419

510
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SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

OCTOBER NOVEMBER DECEMBER

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
10
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
DISCHARGE

(CFS)

4060
2150
1590
1S50
4160

2690
1S50
1570
1420
1330

1260
1390
2100
1650
1330

1160
1090
1030
988
956

929
918
907
691
670

656
845
655
835
845
620

MEAN
CONCEN
TRATION
(M6/U

1370
555
345
728

1150

620
280
234
235
198

138
203
390
262
162

156
138
125
111
90

75
75
84
77
75

71
58
71
60
59
98

SEDIMENT
DISCHARGE
(TONS/DAY)

16600
3220
1460
4090
12900

4640
1400
992
901
711

469
762

2210
1170
650

497
006
348
296
233

188
166
206
185
177

164
132
160
144
135
217

MEAN
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
(CFS) (MG/L) (TONS/DAY)

MEAN
MEAN CONCEN- 

DISCHARGE TRATION 
(CFS) (MG/L)

112
110
122

76

43

248
244
265

157

90

336
390
348
182
126

156
716
343
169
158

166
180
177
155
128

843
1300
1060
491
333

459
7240
2360
760
631

623
646
607
523
397

MEAN
DISCHARGE 

(CFS)

790
760
770
760
750

740
730
720
710
700

690
680
670
670
670

665
665
665
670
680

660
660
665
690
690

695
700
700
700
700
700

JANUARY

MEAN
CONCEN- SEDIMENT 
TRATION DISCHARGE 
(M6/L) (TONS/DAY)

116 208

620
820
605
775
760

745
765
745
750
730

745
775
770
770
863

924
1230
1130
1000
964

1090
3610
2050
1710
1460

1390
1330
1270
1250
1150

FEBRUARY

MEAN
HtAN CONCEN- SEDIMENT 

DISCHARGE THATION DISCHARGE 
(CFS) (MG/L) (TONS/DAY)

670
700
700 «
695 -- -•
660 — —

680 •-
680
680 « «
675
675 --

675
675
675
675
675

675 —
675
675 -- "-
675 115 210
675

675 — ""
675
675
670
670

680
700
695

1060
1010
968
982
960

680
610
790
640
620

725
810
620
620
810

775
600
600
600
600

810
820
830
640
840

640
840
630
820
610
800

126
126
116
100
62

SEDIMENT
DISCHARGE
(TONS/DAY)

361
344
309
265
213

MARCH

MEAN
DISCHARGE

(CF6)

670
670

1090
3420
3460

4050
5950
5040
3450
3040

2720
2230
I960
2100
1880

1650
1500
1390
1320
1260

1190
1140
1060
946
929

1020
1000
1320
1830
2170
1830

MEAN
CONCEN
TRATION
(MG/L)

mm

mm

1200
1740
1560

1430
1560
1340
906
597

450
360
335
013
301

242
260
243
194
176

150
125
160
162
154

167
131
385
860
859
623

SEDIMENT
DISCHARGE
(TONS/DAY)

mm
mm

3530
16100
14600

15600
25400
16200
8460
4900

3300
2170
1790
2340
1530

1060
1050
912
691
599

462
365
45S
414
386

460
354
1540
4350
5030
3080
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SUSPENOED-StDIMfcNT DISCHARGE, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

APRIL WAV JUNE.

379

DAY

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

DAY

i
2
3
4
5

6
7
8
9

10

11
12
13
14
IS

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
DISCHARGE

CCFS)

2770
3360
3380
7140
8090

3720
2920
2530
2260
2030

1890
1820
1890
2470
2190

2000
1690
1550
1440
1390

1390
1390
1370
1300
1230

1210
1190
1190
1150
1100
«

MEAN
DISCHARGE

CCFS)

1400
1340
1280
1230
1200

1170
1140
1110
1060
1050

1100
1040
1010
988
952

929
913
902
896
885

869
940
924
869
863

874
869
852
842
825
820

MEAN
CONCEN.
TRATION
(MG/U

1070
1120
1070
3000
2450

1120
819
559
355
278

301
273
241
463
513

360
386
449
437
39ft

246
204
194
187
181

153
142
143
137
127
-•

JULY

MEAN
CONCEN
TRATION
CMG/U

280
246
223
221
224

246
269
294
294
243

171
168
158
155
150

146
143
138
131
145

194
226
228
213
204

214
223
215
200
• •

• •

SEDIMENT
DISCHARGE
(TONS/DAY)

8000
10200
9760

59600
54100

11200
6460
3820
2170
1520

1540
1340
1230
3090
3030

1940
1760
1880
1700
1490

923
766
718
656
601

500
456
459
425
377
..

SEDIMENT
DISCHARGE
(TONS/DAY)

1060
890
771
734
726

777
828
881
841
689

508
472
431
413
386

366
353
336
317
346

455
574
569
500
475

505
523
495
455
mm

mm

MEAN
DISCHARGE

CCFS)

10^0
1020
1030
1010
990

962
962
1060
1060
1030

1170
1410
1«80
1550
2150

1980
1670
1480
1390
1350

1390
1850
2250
1700
1460

1340
1310
1260
1240
1180
1160

MEAN
DISCHARGE

CCFS)

810
836
847
820
800

785
760
750
7«5
765

805
775
760
745
725

720
715
710
715
715

924
1350
913
790
750

730
715
690
675
665
660

MEAN
CONCEN.
TRATION
CMG/L)

114
98
83
97

120

120
104
89

120
148

326
371
288
235
428

537
394
29U
235
212

266
805
1620
1100
487

301
231
198
179
164
141

AUGUST

MEAN
CONCEN.
TRATION
(M6/L)

• "

158
..

368
-"

mm

mm

mm

mm

mm

172
• *
• •
96
"•

»»
mm
mm

mm

mm

mm

1670
• i*
.•
mm

mm

mm

mm

mm

mm

mm

SEDIMENT
DISCHARGE
CTONS/DAY)

320
270
231
265
321

312
270
255
343
412

1030
1«10
1150
983

2480

2870
1780
1170
882
773

998
4020
111QO
5050
1920

1090
617
674
599
523
442

SEDIMENT
DISCHARGE
CTONS/DAY)

„
357
mm

eis
..

mm

mm

m m

mm

m m

374
mm
mm
193
• *

..
mm
mm

mm

-•

..
6090

• •
mm
"•

..
• •
mm

mm

mm

"

MEAN
DISCHARGE

CCFS)

1130
1070
1110
1140
1390

1440
1300
1300
2000
5420

5210
3070
2«10
2070
I860

1700
1600
1500
1540
1800

11000
14900
4370
2960
2310

1990
1810
1660
1560
1470

"•

MEAN
DISCHARGE

CCFS)

650
640
630
617
611

608
621
610
627
619

616
631
641
630
615

608
601
587
587
580

570
564
565
585
579

575
578
617
659
613
• •

MEAN
CONCEN.
TRATlONi
CMG/U

1U
107
112
121
3«3

415
24b
20b
902

3000

1360
760
440
32b
320

320
200
170
210
1110

4050
2460
1640
712
461

399
370
328
268
291
• •

SEPTEMBER

MEAN
CONCEN-
TRATION
(MG/L)

..
-•
• •
mm
• ••

..
mm

mm

mm

""

..

mm

mm

• •
*"

..
mm

70
• •
mm

mm

mm

mm

mm

mm

mm

mm
mm

mm

mm

mm

SEDIMENT
DISCHARGE
(TONS/DAY)

345
309
336
372

1430

1610
660
720

5700
43900

19100
6300
2860
1620
1610

1470
664
689
873

5390

135000
106000
19400
5690
2880

21UO
1810
1470
1130
mo

mm

SEDIMENT
DISCHARGE
CTONS/DAY)

• •
• •
• •
• •
••

..
• •
mm
«p«
•"

..
••»
••
••
•"

..
*•

ill
• •
mm

..
mm

mm

mm

mm

m m

mm
mm

mm

m m

••
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WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT.
01.
02.
03.
04.
05,
06.
07.
08.
09,
10.
11.
12.
13.
H.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29,
30.
31.

NOV.
01.
02.
03.
08.
15.
16.
17,
18.

TEMPER
ATURE
(DEC C)

15.0
16,0
16.0
13.0
15.0
12.0
15.0
16.0
18.0
18. 0
18,0
15.0
15.0
15.0
13,0
12.0
10.0
10.0
11.0
11.0
12.0
13.0
13.0
14.0
12.0
10.0
10.0
9.0
9.0
8.0
8,0

7.0
6.0
4.0
2.5
6,0
5.0
5.0
6.0

SPE
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)

307
364
3«7
409
300
317
«?1
457
460
457
059
449
461
052
4<I9
475
475
4?3
421
422
423
421
368
398
429
398
387
377
376
387
377

393
377
409
424
389
360
465
472

DATE

MOV,

19..
20..
21..

23!.'
24..
25..
26...
27...
29...
30...

DtC. 
01.., 
03.., 
05.., 
12..,

JAN. 
16...

PEB, 
20..,

MAR,
03...
04...
05...
06...
07...
08...
09...
10...
11...
12...
13...
14...
15...
16...
17...
18...
19...
20...
21...

TEMPER
ATURE
(DEC C)

6.0
7.0
5,0
6.0
4.0
4,0
5.0
5,0
5.0
4,0
2,0

2.0
3,0
.0
.0

.0

1.0

5,0
1.0
4.0
6.0
4.0
3,0
4.0
4.0
3,0
6,0
5.0
3.0
2.0
2.0
4,0
4.0
5.0
2.0
2.0

SPE
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)

480
472
480
443
412
465
506
506
515
506
468

480
47fe
450
567

471

480

386
317
299
299
266
283
360
386
404
437
452
476
459
459
452
493
503
503
512

DATE

MAR.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

APR.
01.
02.
03.
04.
05.
05.
06.
07.
08,
09.
10.
11.
12.
13.
15.
16.
17.
18.
19.
20,
21.
22,
23.
20.
25,
26.
27,
23.
30.

TEMPER
ATURE
(DEC C)

1.0
.0

1.0
3.0
4,0
4.0
3.0
2.0
3.0
4.0

3.0
5.0
4.0
4.0
5.0
0.0
7.0
6.0
7.0
9.0
10.0
9.0
10.0
9.0
10.0
11.0
12,0
12.0
13.0
13.0
12.0
9.0
10.0
12.0
14,0
la.o
19.0
18.5
18.0

SPE
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)

503
430
459
467
484
369
447
379
384
407

364
333
317
297
284
mm

395
040
447
455
455
440
ooo
426
455
462
— •
..
mm

mm

mm

426
413
426
420
426
<I40
319
307

SUSPENDED SEDIMENT PARTICLE SIZE, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1971*
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; c, CHEMICALLY DISPERSED; p, PIPET; s, SIEVE;

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

DATE.

APR,
05... 

JUNE
21...
25...

DATE

APR.
05... 

JUNE
21...
25...

TIME

1515

1650
1452

TEMPER
ATURE

(DEC C)

4.0

21.0
17.0

INSTAN.
TANEDUS

DIS.
CHARGE
(CFS)

7060

16000
2260

sus.
SED.
FALL

DIAM.
% FINER !

THAN
.062 MM

86

98
8 It

SUS
PENDED
SEDI
MENT
(MG/L)

1720

6140
471

SUS.
SED.
FALL
DIAM.

( FIBER
THAN

.125 MM

88

__

96

SUS
PENDED
SEDI
MENT
DIS

CHARGE
(T/DAY)

32600

265000
2870

SUS.
SED.
FALL

DIAM.
% FIBER ',

THAN
.250 MM ,

95

__
100

SUS.
SED,
FALL

DIAM.
X FINER

THAN
.002 MM

37

44
31

SUS.
SED.
FALL

DIAM.
( FIBER
THAN

.500 MM

100

__
—

SUS. SUS.
SED, SED,
FALL FALL

DIAM, DIAM,
X FINER % FINER

THAN THAN
,004 MM .008 MM

45 50

62 77
33 41

METHOD
OF

ANALY
SIS

VPWC

SPWC
VPWC

SUS.
SED.
FALL

DIAM,
X FINER

THAN
.016 MM

64

89
53
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WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
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DATE

MAr
01.
02.
03.
0«.
OS.
06.
08.
09.
10.
11.
12.
13.
1«.
15.
16.
IT.
18.
19.
20.
21.
22.
23.
20.
25.
26.
2T.
28.
29.
30.
31.

JUNE
01.
02.
03.
ou.
05.
06.
07.
08.
09.

TEMPER*
ATURE
(DEC C)

1T.O
18.0
1T.O
16.0
U.O
14.0
9.0
8.0

10.0
13.0
11.0
9.0
10,0
11.0
12.0
16.0
17,0
15.0
19,0
20.0
20.0
17.0
15.0
16.0
21.0
16.0
16.0
18.0
17.0
19.0

18.0
10.0
19.0
22.0
21.0
20.0
18.0
19,0
18.0

SPE
CIFIC
CON.
DUCT-
ANCE
(MICRO-
MHOS)

315
315
333
311
299
307
315
315
307
307
376
376
370
319
382
416
002
389
353
382
320
364
016
382
303
39S
002
002
U2U
389

416
016
009
016
293
354
350
308
381

DATE

JUNE
10.
11.
12.
13.
1U.
IS.
16.
17.
IS.
19.
20.
21.

22.
23.
24.
25.

26.
27.
28.
29.
30.

JULY
01.
02.
03,
05.
06.
07.
08.
09.
10.
It.
12.
13.
10.
17.
19.
21.

TEMPER
ATURE
(DE6 C)

18.0
18.0
18.0
20.0
21.0
17.0
15.0
16.0
19.0
21.0
19.0
21.0

19.5
18.0
19.0
18.5

20.0
20.0
21.0
22.0
22.0

22.0
23.0
20.0
20.0
24.0
25.0
27.0
20.0
22.0
21.0
24.0
26.0
25.0
25.0
27.0
25,0

SPE
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)

285
331
404
404
367
321
342
361
348
343
348
324

235
361
404
381

381
311
311
337
337

337
337
337
367
308
285
317
312
317
300
304
300
312
312
300
317

DATE

JULY
22.
24.
26.
29.

AUG.
02,
04.
It.
14.
22.

SEP.
18..

TEMPER-
ATURE
(OE6 C)

26.0
25.0
24,0
21.0

19.0
20.0
20.0
22.0
23.0

14.0

SPE
CIFIC
CON.
DUCT-
ANCE.
(MICRO.
MHOS)

346
326
363
326

322
306
310
373
402

374
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05457000 CEDAR RIVER NEAR AUSTIN, MINN.

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

OCTOBER NOVEMBER DECEMBER

DAY

I
2
3
4
5

6
7
8
9

to
11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
26
29
30
31

MEAN
DISCHARGE

CCFS)

1900
1030
946

3330
2500

1120
811
699
623
655

1480
3470
1700
950
711

587
504
455
415
376

349
331
320
302
288

271
258
262
258
252
246

MEAN
CONCEN.
TRATION
CMC/L)

.
•
•
•
"

.
•
•
98
""

..
160
95
66
61

60
mm
mm
• •
""

..
»•
»»
»»
mm

mm

mm

mm

mm

mm

••

SEDIMENT
DISCHARGE
(TONS/DAY)

165
"•

mm
1500
436
174
117

95
• •
mm

mm

""

..

mm

mm

mm
"

„
• •
mm

mm

mm

mm

MEAN
DISCHARGE

CCFS)

237
229
215
207
201

192
192
190
162
176

176
173
178
190
539

1320
680
559
439
624

2200
1910
982
728
659

604
647
647
504
411
..

MEAN
CONCEN«
TRATION
CMG/L)

mm

mm

mm
mm
"

— „
mm

mm
mm

mm

mm

35
• •
• •
—

90
58
38
mm

«

mm

mm

mm

mm

mm

mm

mm

mm

mm
mm

mm

SEDIMENT
DISCHARGE
(TONS/DAY)

mm

mm

mm

mm

»m
„
mm

mm

mm

mm

mm

16

• <t
mm

321
13d
57
mm

mm

mm
mm

mm

mm
"
mm

mm

mm

mm

mm

mm

MEAN
DISCHARGE

CCFS)

353
334
300
280
252

232
230
230
230
225

225
220
220
215
207

204
204
204
19S
187

187
184
161
184
192

207
207
201
184
184
175

MEAN
CONCEN
TRATION
CMG/L)

mm
mm
mm
mm
«

mm

mm

mm

mm

mm

mm

mm

mm

mm

—

mm

mm

24

..
• •
mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

SEDIMENT
DISCHARGE
(TONS/DAY)

mm
mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm
mm

13
«•

mm

*

m

m

m

m

mm

mm

mm

mm

mm

mm

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
DISCHARGE 

CCFS)

165
160
155
150
156

140
135
145
142
140

140
120
120
134
137

140
145
145
145
146

153
156
151
151
151

151 
145 
14? 
148 
148 
129

JANUARY

MEAN
CONCEN* 
TRATION
CMG/D

MARCH

SEDIMENT
DISCHARGE
(TONS/DAY)

22 9.1

MEAN
DISCHARGE

CCFS)

140
134
127
120
124

119
114
114
109
107

107 
111 
ill 
109 
109

107
107
115
118
120

122
122
122
125
125

130
138
148

MEAN 
CONCEN. 
TRATION 
CMG/L)

SEDIMENT
DISCHARGE
CTONS/DAY)

16 5.4

MEAN
DISCHARGE

CCFS)

124
148
724

2220
2110

2410
2190
1540
1680
1420

950
1130
1180
919
659

527
415
400
357
357

312
295
215
243
249

268
249
275
471
667
985

MEAN
CONCEN
TRATION
CMG/L)

„
mm
mm

80
56

71
70
54
66
63

58
65
47
36
37

37
37
mm

mm

mm

mm

mm

mm

mm

31

mm

mm

mm

mm

mm

mm

SEDIMENT
DISCHARGE
CTON8/DAY)

mm
mm
mm

480
319

462
414
225
299
242

149
198
150
89
66

53
41
mm

mm

mm

mm

mm

mm

mm

21

mm

mm

mm

mm

mm

mm
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SUSPENDED-SEDIMENT DISCHARGE:, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

APRIL

DAY

1
2
3
4
5

6
7
e
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
JU
25

26
27
28
29
30
31

MEAN
DISCHARGE

CCFS)

1360
1840
1620
4930
1860

1110
880
761
615
549

526
666
1240
1160
780

572
463
398
345
318

334
334
296
260
240

230
226
222
215
199
..

MEAN
CONCEN-
THATION
(MG/L)

316
428
705
936
367

171
87
52
44
65

52
46

169
159
87

52
45
46
..
"

».
mm

• •

..

"

— —

• -

._

..

..

mm

SEDIMENT
DISCHARGE
(TONS/DAY)

1160
2130
3970
12500
1920

512
207
107
73
96

74
86

566
498
183

80
56
49
..
"•

• •
..
..
..
mm

mm

mm

m m

m m

mm

mm

MAY

MEAN
MEAN CONCEN- SEDIMENT

DISCHARGE THATION DISCHARGE
CCFS) (MG/L) (TONS/DAY)

187
190
219
196
183

171
182
216
231
245

503
690
649

1110
937

600
451
378
338
310

306
339
325
271
242

232
221
221
219
208
209

13

MEAN

DISCHARGE 
CCFS)

196
184
234
567
807

559
421
358
850

2330

1590
750
510
412
347

296
274
257
250
304

684
796
421
292
252

229
211
197
184
176

JUNE

MEAN 
CONCEN 
TRATION 
(MG/L)

SEDIMENT
DISCHARGE
CTONS/UAY)

163

193
102
73

169

1150

829
207
101

128

SUSPENDED SEDIMENT PARTICLE SIZE, WATER YEAR OCTOBER 1973 TO SEPTEMBER
(METHODS OP ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

DATE

APR.
01...
04...

DATE

APR.
01. ..
OU...

INSTAN
TANEOUS

TEMPER- DI5-
TIME ATUHE CHARGE

CDEG C) CCFS)

1815 3.0 1730
1415 2.0 5260

sus.
SED.
PALL

DIAM.
% FINER

THAN
.062 MM

96
99

SUS
PENDED
SEDI
MENT
CMG/L)

381
855

sus.
SED.
FALL

DIAM.
% FINER

THAN
.125 MM

98
100

SUS
PENDED
SEDI
MENT
DIS

CHARGE
CT/DAY)

1780
12100

SUS.
SED.
FALL

DIAM.
% FINER

THAN
.250 MM

99
--

SUS.
SED.
FAU

DIAM.
% FINER

THAN
.002 MM

65
78

SUS.
SED.
FALL

DIAM.
% FINER
THAN

.500 MM

100
—

SUS.
SED,
FALL

DIAi-.
% FINER

THAN
,004 MM

76
64

METHOD
OF

ANALY
SIS

VPWC
VPWC

SUS. SUS.
SED. SED,
FALL MLL

OIAM, DIAM.
% FINER X UNEH

THAN THAN
,008 MM ,016 MM

85 94
89 91
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*ATE» QUALITY DATA, *A?ER YfcAR OCTOBER 1973 TO SEPTEMBER 1974

SPE 
CIFIC 
CON 
DUCT 
ANCE

DATE
ATURE 
(DEC C)

OCT.
00...
12...
13...
1«...
15...
16...

NOV.

12...
16...
17...
18...

DEC.
18...

JAN,

21...
FEB.
25...

MAR,
03...
04...
05...
06...
07...
08...
00...
10...
11...
12...
13...
10...
15...
16...
17...
25...

APR.
01...

02...
03...
04, ,.

16. n
15.0
14.0
13.0
13.0
12.0

8.0
5,0
3,0
5.0

5.0

6.0

.5

2.0
1."
1.5
1.5
2.0
1.0
1.5
2.0
2.0
3.0
3.0
2.0
4.0
3.0
4.0
3.5

3.0

3.0
3.0
1.0

672
3R1
460
U99
545
589

652
514
U97
576

640

686

686

251
208
250
257
279
351
355
386
430
437
493
503
579
569
555
586

358

329
239
247

DATE

APR,
04...
05...
06...
07...
08...
00...
10...
It...
12...
13...
14...
15...
16...
17...
18...

KAY

06...
JUNE
10...
11...
12...
13...
19...

JULY
15...

AUG.
22...

SEP.
23...

TEMPER
ATURE
fOEG C)

2.0
2.5
7,0
6,0
7.0

10.0
9,0
8,0
8,0
7,0
4.0
9.0
11.0
12.0
14.0

17.0

12,0
15,0
18,5
17.5
20.0

22.5

26.5

16.0

SPE
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)

..
360
426
487
525
546
566
560
557
505
505
525
580
593
620

618

457
424
424
542
583

671

5B5

713



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS

Periodic field determinations of water temperature and specific conductance are made at many stream- 
gaging stations other than regular water-quality stations. These data are usually collected at monthly 
intervals during routine visits to the station. Additional data for each station are published in Part 1 
of this report.

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974
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DATE

OCT. 
10, 1973... 

NOV. 
13.........

JAN. 
08, 1971... 

FEB. 
20........ .

APR. 
03.........

APR. 
23.........

OCT. 
09, 1973... 

OCT. 
11.........

NOV. 
12.........

JAN. 
07, 1974... 

FEB. 
19.........

OCT. 
11, 1973... 

OCT. 
26.........

NOV. 
29.........

DEC. 
20.........

FEB. 
06, 1971...

OCT. 
26, 1973... 

NOV. 
29.........

DEC. 
20.........

FEB. 
06, 1971... 

MAR. 
29.........

OCT. 
26, 1973... 

NOV. 
29.........

DEC. 
20........ .

FEB. 
06, 1974... 

MAR. 
21.........

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
DISCHARGE TURE (MICRO- 

(CFS) (°C) MHOS)

04010500 PIGEON RIVER AT MIDDLE FAL1

679 15 90 

427 0 160 

231 0 85 

208 1 90 

154 0 100 

2140 1 <50 

04014500 BAPTISM RIVER NEJ

874 14 80 

2040 12 50 

129 0 70 

26 0 <50 

26 1 

04015500 SECOND CREEK Nl

84 12.5 630 

34 8 800 

21 1 730 

13 0 

8.1 0 

04016000 PARTRIDGE RIVER

149 10 245 

95 0 360 

36 1 380 

27 0 480 

21 0 515 

04016500 ST. LOUIS RIVER

463 9 85 

166 0 215 

80 0 <50 

45 0 120 

36 0 47^

DISCHARGE 
DATE (CFS)

LS, NEAR GRAND PORTAGE, MINI

MAY 
15 ......... 5Qon

JUNE 
12. .......

JUNE 
25........

SEPT.
17........ 

SEPT. 
24........

4R BEAVER BAY

APR. 
02. .......

APR. 
22... .....

MAY 
14........

SEPT. 
18........

SEPT. ?"?

1520 

721

489

312

, MINN. 

33

1350

940

31

01

£AR AURORA, MINN.

APR. 
16. ........ on

APR. 
30........

JUNE 
10. .......

JULY 
30........

SEPT. 
17........

NEAR AURORA,

APR. 
30........

JUNE 
10.. ......

JULY 
30........

SEPT. 
17........

NEAR AURORA,

APR. 
30.........

JUNE 
10.. .......

JULY 
30.........

SEPT. 
17

42

56

17

12

MINN. 

439

507

36

43

MINN. 

877

1040 

71 

71

TEMPERA 
TURE 
(°C)

>!.

1

15 

19 

13 

10

1 

2 

2 

11 

7

1 

9.0 

14.5 

16.5

11.5

8.5 

18 

17-5 

13

12.5 

15 

19 

12.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

<50

68 

80 

75

105 

<50 

<50 

80 

100

450 

510 

680 

720

205 

465 

375

62 

80 

220 

210
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WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

1973-

197^.

1973-

1974.

OCT.
29, 

NOV.
29. 

DEC.
26. 

FEB.
07,

OCT.
02, 

OCT.
13. 

NOV.
09. 

DEC.
07. 

JAN.
15, 

FEB.
08. 

FEB.
21. 

MAR.
05.

OCT.
02,

OCT.
12. 

OCT.
13. 

NOV.
09. 

DEC.
07. 

JAN.
29, 

FEB.
21. 

FEB.
26. 

MAR.
11.

OCT.
10. 

OCT.
11.......

OCT.
29.......

NOV.
29.......

DEC.
26.......

FEB.
08, 1974.

1973.

1974.

1973.

OCT.
25, 

NOV.
28. 

JAN.
09, 

FEB.
21. 

APR.
04.

1973.

1974.

DISCHARGE 
(CFS)

913 

411 

176

114

19 

472 

19 

15 

6.6 

9.4 

12 

11

11 

860 

775 

20 

15 

7.7 

7.9 

9.1 

10

570 

291 

6.7 

6.8 

.9 

.2

4850 

2300 

1670 

1730 

1400

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

04018750 ST.

7 140 

0 160 

0 210 

0 275 

04018900 EAST TWO

13 

11 105 

0 

0 

0 

1 

0 235

1 «.«.

04019000 WEST TWO

13 

12 

220 

0 

0 

0 

550 

0 

1 

04019300 WEST

13 <50 

12 55 

4 155 

0 120 

.5 300 

0 110 

04024000 ST. L

9.5 175

o 150
f) — —

175 

3 218

DISCHARGE 
DATE (CFS)

LOUIS RIVER AT PORBES, MINN.

MAR. 
22. ........ 116

APR. 
29..

JUNE 
12..

SEPT. 
17..

RIVER NEAR IRON

APR. 
19..

MAY 
07..

JUNE 
04..

AUG. 
05..

SEPT. 
13..

SEPT. 
16..

SEPT. 
26..

RIVER NEAR IRON

MAR. 
25..

APR. 
19..

APR. 
26..

MAY 
07..

JUNE 
04..

AUG. 
05..

SEPT. 
13-.

SEPT. 
16..

SEPT. 
26..

SWAN RIVER NEAR

APR. 
12..

APR. 
19..

APR. 
26..

JULY 
22..

SEPT. 
10..

SEPT. 
20

....... 2400

....... 1920

....... 143

JUNCTION, MINN. 

....... 154

....... 60

....... 75

....... 14

....... 15

....... 12

....... 16

JUNCTION, MINN. 

....... 17

....... 369

....... 240

....... 92

....... 93

....... 9.8

....... 9.4

....... 8.2

....... 7.3

SILICA, MINN. 

....... 20

....... 115

....... 33

....... 22

....... 1.1

....... .6

OUIS RIVER AT SCANLON, MINN.

MAY 
16. .------- i n8no

JULY 
02..

AUG. 
06..

SEPT. 
19..

....... 1070

....... 2060

....... 1070

TEMPERA 
TURE 
(°C)

0 

9.5

15 

11.5

5 

9.5 

19 

21 

9 

13.5 

12

l 

2 

7 

10 

17 

21 

9 

23.5 

12

1 

3 

5.5 

12 

10 

10

1
24 

20 

16

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

225 

65 

90 

260

80 

600

240

390

90

<50 

187 

270 

260

110 

212 

160 

240
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DATE

OCT.
24, 1973... 

NOV.
27.........

DEC.
27.........

JAN.
24, 1974.. 

MAR.
05.........

MAR.
28........

OCT.
24, 1973.., 

NOV.
27.........

DEC.
27.........

JAN.
24, 1974.., 

MAR.
05.........

MAR.
28........

OCT.
19, 1973... 

NOV.
27........

DEC.
27........,

JAN.
24, 1974.. 

MAR.
05........

MAR.
28........

OCT.
18, 1973.. 

NOV.
27.........

DEC.
27.........

JAN.
24, 1974.. 

MAR.
05.........

MAR.
28........

OCT.
18, 1973... 

NOV.
26.........

DEC.
28.........

JAN.
29. 1974... 

MAR.
04.........

APR.
02........,

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
DISCHARGE TURE (MICRO- 

(CFS) (°C) MHOS)

05034100 PELICAN RIVER AT DETROIT LAKE

88 12 365 

48 3 395 

32 2 430 

24 1.5 450 

20 1 490 

20 2 480 

05035500 ST. GLAIR LAKE OUTLET

11 12 710 

9.1 4 760 

7.2 1 750 

5.8 .5 470 

5.7 1 875 

5.8 1 800 

05035600 PELICAN RIVER AT MUSKRAT LAKE

66 9.5 400 

38 2.5 445 

30 1 505 

25 1 540 

22 1 555 

26 1 560 

05037100 PELICAN RIVER AT SALLIE LAKE

104 10.5 375 

60 1 415 

49 1.5 450 

36 o 470 

29 2 465 

30 1.5 450 

05040500 PELICAN RIVER NEA

84 10 460 

114 1 435 

93 0 460 

93 0 510 

99 0 480 

94 0 500

DATE 

OUTLET NEAR

APR. 
16........

MAY 
21. .......

JUNE 
25........

AUG. 
06........

SEPT. 
10. .......

NEAR DETROIT

APR. 
16........

MAY 
21... .....

JUNE 
25........

AUG. 
06........

SEPT. 
10........

OUTLET NEAR

APR. 
16........

MAY 
21... .....

JUNE 
25........

AUG. 
06........

SEPT. 
10........

OUTLET NEAR

APR. 
16........

MAY 
21........

JUNE 
25........

AUG. 
08........

SEPT. 
10..... ...

SEPT. 
30. .......

TEM 
DISCHARGE T 

(CFS) (

DETROIT LAKES, MINN. 

54

105

46

18

6.3

LAKES, MINN. 

21

23

13

6.0

5.8

DETROIT LAKES, MINN. 

54

97

44

15

9-5

DETROIT LAKES, MINN. 

65

132

59

26

14

l.l

R FERGUS FALLS, MINN.

APR. 
16. ........ 1 86

MAY 
20........

JUNE 
26........

AUG. 
07........

AUG. 
26........

SEPT. 
11........

380

205

90

75

57

IPERA- 
'URE
OG)

5

14 

22

24 

14.5

3.5 

15 

22.5 

23 

14.5

4.5 

15 

22.5 

26.5 

15

5 

14 

19-5 

24 

15 

6

8 

17.5 

20 

20.5 

20.5 

14.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

430 

390 

335 

250 

310

470 

540 

450 

565 

560

430 

415 

350 

345 

420

450 

430 

400 

340

350

470 

390 

405 

390 

375 

440
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DATE

OCT.
19, 1973- 

NOV.
26.......

DEC.
28.......

JAN.
29. 1974. 

MAR. 
04.......

MAY
15, 1974. 

JUNE
19.......

OCT.
31, 1973. 

DEC.
04.......

JAN.
16, 1974. 

FEB.
27.......

APR.
09.......

APR.
12.. .....

OCT.
30, 1973. 

DEC.
04.......

APR.
09, 1974. 

APR.
12.. .....

APR.
17.......

OCT.
31, 1973. 

DEC.
04.......

JAN.
15, 1974. 

FEB.
26.......

APR.
12.......

APR.
17.......

OCT.
31, 1973. 

DEC.
05.......

JAN.
16, 1974. 

FEB.
27.......

APR.
10..... ..

DISCHARGE 
(CFS)

436

743

619

530

485

15 

1.

101

38

28

27

57

617

13-5 

11.7

164

929

266

111

97

27

35

861

1560

392

104

40

62

223

TEMPERA 
TURE

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

DISCHARGE 
(CFS)

05046000 OTTER TAIL RIVER BELOW ORWELL DAM NEAR FERGUS FALLS, MINN.

12

2

1

1

2

560

355

350

420

385

APR.
02. . 

APR.
25.. 

MAY
20.. 

JUNE
26. . 

AUG.
07..

449

551

1050

1080

404

05050000 BOIS DE SIOUX RIVER NEAR WHITE ROCK, S. DAK.

JULY 
11.5 — 22.........

26 1250

05061000 BUFFALO RIVER NEAR HAWLEY, MINN.

.01

650

695

505

615

590

490

APR.
26.. 

MAY
22. . 

JUNE
25.. 

AUG.

SEPT. 
26..

433

303

84

28

21

05061500 SOUTH BRANCH BUFFALO RIVER AT SABIN, MINN.

1407

0

1

4

7

5

0

0

0

.5

7.5

870

1040

430

575

470

APR.
25... 

MAY
21. ., 

JUNE
26.., 

AUG.
07... 

SEPT.
26...

05062000 BUFFALO RIVER NEAR DILWORTH, MINN.

675

780

665

460

490

APR.
26.., 

MAY
21.. , 

JUNE
26... 

AUG.
07... 

SEPT.
26...

733

455

97

38

18

05062500 WILD RICE RIVER AT TWIN VALLEY, MINN. 

480

280

555

APR.
18.., 

MAY
22... 

JUNE
27... 

AUG.
06.., 

SEPT.
24...

1750

1110

205

31

22

TEMPERA 
TURE 
(°C)

:NN.

2.5

10

15

21

22.5

31

13

17

23

19.5

14

9.5

20

21

24.5

12

11

18

25

21.5

14

6.5

16.5

25

25

12

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

460

390

390

380

340

1150

599

665

540

590

600

813

905

730

760

925

594

720

610

610

675

300

482

410

505

550
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DATE

NOV. 
01, 1973... 

NOV. 
It.........

DEC. 
05.........

JAN. 
16, 1974... 

FEB. 
27.........

APR. 
15.........

NOV. 
01, 1973... 

DEC. 
05.........

JAN. 
16, 1974... 

APR. 
11.........

APR. 
15.........

NOV. 
01, 1973... 

DEC. 
05.........

JAN. 
17, 1974... 

APR. 
11.........

APR. 
16.........

OCT. 
24, 1973... 

NOV. 
20.........

DEC. 
18.........

JAN. 
29, 1974... 

MAR. 
13.........

OCT. 
21, 1973... 

NOV. 
27.........

DEC. 
19.........

JAN. 
29, 1974... 

MAR. 
13.........

APR. 
17.........

DISCHARGE 
(CFS)

391 

90 

204 

75 

85 

4920

9.0 

3.4 

.3 

408 

2400

70 

26 

18 

417 

1890

860 

937 

767 

847 

7^9

1080 

1040 

824 

920

805 
1810

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05064000 WILD RIC

5 490 

o 500

0 

0 420 

0 575 

3.5 295 

05067500 MARSH

4 625 

0 

.5 1020 

1 340 

3.5 280 

05069000 SANDHII

4 675 

0

o 675
.5 240 

4.5 295 

05074500 RED LAKE

10 315 

0 275 

.5 265 

.5 847 

2 749 

05075000 RED LAKE RIVER AT

11 320 

0 220 

0 280 

0 265 

0 805 

2 225

DATE 

IE RIVER AT HENDRUM

APR. 
19.......

APR. 
25.......

MAY 
01.......

JULY 
02...... .

AUG. 
08.......

SEPT. 
27.......

RIVER NEAR SHELLY,

APR. 
19.......

APR. 
24.......

MAY 
01.......

JULY 
02.......

:,L RIVER AT CLIMAX,

APR. 
19.......

APR. 
24.......

MAY 
01.......

JULY 
03.......

AUG. 
06

DISCHARGE 
(CFS)

, MINN. 

3900

3210

4080

193

54

28

MINN. 

422

747

660

1.0

MINN. 

771

652

772

30

11

RIVER NEAR RED LAKE, MINN.

APR. 
25. ......-- 77

JUNE 
03.......

JULY 
18.......

SEPT. 
09.......

HIGH LANDING NEAR

APR. 
23.......

APR. 
30.......

JUNE 
03.......

JULY 
18.......

SEPT. 
06.......

1050

1210

1390

GOODRIDGE, MINN. 

1410

2340

1640

1370

1350

TEMPERA 
TURE 
(°0

7.5 

8.5 

5 

25 

22 

12.5

8 

8.5 

5 

25

9 

7.5 

4 

21 

19.5

7 

15 

15.5 

15

8 

3 

21.5 

21 

15

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

330 

524 

540 

480 

595 

600

350 

503 

500 

780

315 

455 

500 

620 

600

160 

255 

360 

280

205 

285

290 

285
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DATE

OCT. 
19, 1973... 

NOV. 
19.........

DEC. 
19.........

MAR. 
14, 197^... 

APR. 
16.........

OCT. 
01, 1973... 

NOV. 
02.. .......

DEC. 
07.........

JAN. 
31, 1974... 

MAR.
15.........

APR. 
12.........

NOV. 
05, 1973... 

DEC. 
07.........

JAN. 
30, 1974... 

MAR. 
15.........

APR. 
15.........

NOV. 
02, 1973... 

DEC. 
07.... .....

JAN. 
31, 1974... 

MAR. 
15.........

APR. 
15.........

NOV. 
05, 1973... 

DEC. 
06.........

JAN. 
17, 1974... 

FEB. 
28.........

NOV. 
01, 1973... 

DEC. 
06.........

JAN. 
17, 1974... 

FEB. 
28.........

DISCHARGE 
(CFS)

316 

180 

2.7 

1.2 

2500

51 

12 

12 

8.7 

6.0 

260

172 

102 

98 

103 

1890

en
23 

16 

21 

1940

298 

140 

92 

121

2000 

892 

899 

1020

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05076000 THIEF RIVER NEAR 

6 570

o 500

0 1160 

1 1510 

1 315 

05077700 RUPFY BROOK

13.5 410 

4 480 

0 

0 

1 580 

• 5 130 

05078000 CLEARWATER RI

0 435 

0 

o 90 

1 475 

1 190 

05078230 LOST RIVER

3 600 

0

o 500

1 650 

1 225 

05078500 CLEARWATER RIVER

0 490 

0 

0 475 

0 525 

05079000 RED LAKE RIVE

5 380 

0 

.5 330 

0 120

DATE 

THIEF RIVER FAL]

APR. 
18.........

JUNE 
04.........

JULY 
17.........

SEPT. 
05. ........

NEAR GONVICK, M!

APR. 
15.........

APR. 
17... ......

APR. 
25.........

JUNE 
05.........

JULY 
15.........

SEPT. 
10.........

VER AT PLUMMER,

APR. 
17.........

APR. 
24.........

JUNE 
05.........

JULY 
16.........

SEPT. 
04.........

AT OKLEE, MINN,

APR. 
17.........

APR. 
24.........

JUNE 
05.........

JULY 
16.........

SEPT. 
04.........

AT RED LAKE FAL]

APR. 
16.........

APR. 
18.........

JULY 
03.........

AUG. 
05.........

R AT CROOKSTON,

APR. 
24.........

MAY 
24.........

JULY 
01. ........

AUG. 
05.........

DISCHARGE 
(CFS)

LS, MINN.

2490 

989 

72 

36

CNN.

115 

161 

73 

26 

2.7 

2.2 

MINN.

1750 

1640 

516 

64 

125

1030 

661 

116 

4.7 

26 

LS, MINN.

5070
3940 

92 

109 

MINN.

13000 
4530 
1730
1210

TEMPERA 
TURE (°0

2.5 

19.5 

25 

16

1 

2.5 

7 

20.5 

20 

11.5

2

7 

20.5 

26 

15

2 

6 

22 

26 

12.5

1 

2 

21 

22

5.5 

19 

23 

22

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

265 

989 

400 

590

215 

250 

295 

355

620

275 

315 

410 

285 

740

325 

480 

630 

470 

800

245 

310 

500 

465

358 

340 

310 

297
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DATE

OCT. 
19, 1973... 

NOV. 
19.........

JAN. 
30, 1974... 

APR. 
16.........

APR. 
22.........

OCT. 
18, 1973... 

NOV. 
16.........

DEC. 
12.........

JAN. 
23, 197^... 

MAR. 
06.........

APR. 
11.........

OCT. 
18, 1973... 

NOV. 
16.........

DEC. 
13.........

JAN. 
24, 1974... 

MAR. 
07.........

APR. 
10.........

OCT. 
17, 1973... 

NOV. 
15.........

DEC. 
13.........

JAN. 
22, 1974... 

MAR. 
05.........

APR. 
10.........

APR. 
17.........

OCT. 
18, 1973... 

NOV. 
15.........

DEC. 
13.........

MAR. 
07, 1974... 

APR. 
10.........

DISCHARGE 
(CFS)

.01 

1.4 

.4 

381 

1270

12 

4.1 

2.5 

1.8 

1.6 

23

215 

49 

19 

7.4 

7.1 

7-9

132 

33 

9-6 

2.8 

2.4 

1.6 

670

537 

110 

40 

9.9 

20

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05087500 MIDDLE f

6 490 

0 710

o 430 

1.5 140 

6 230 

05094000 S. BRANCH TWO

8 480 

0 460 

.5 464 

1.5 520 

3 510 

2 600 

05104500 ROSEAU RIVER BEI

6 340 

0 320 

0 

0 

0 520 

0 440 

05106000 SPRAGUE CI

5 240

o 270
0 

0 550 

o 560 

0 465 

2 110 

05107500 ROSEAU

6.5 340 

o 360 

0 

o 565

0 525

DISCHARGE 
DATE ( CFS )

IIVER AT ARGYLE, MINN. 

APR.
23. ...----- i 81 o

JUNE 
04....

JULY 
17....

SEPT. 
05....

RIVERS AT LAKE

APR. 
18....

APR. 
23....

JUNE 
04....

JULY 
17....

AUG. 
21....

,OW SOUTH FORK

APR. 
16....

APR. 
18....

APR. 
23....

JULY 
10....

AUG. 
21

. .... 77

..... 2.6

..... .3

BRONSON, MINN. 

..... 1630

..... 2360

..... 415

..... 8.2

. . . . . 120

NEAR MALUNG, MINN. 

..... 2360

..... 1580

..... 2800

..... 107

. ... . ?4?

IEEK NEAR SPRAGUE, MANITOBA 

APR.
23. ....-.-- i 88n

APR. 
24....

MAY 
15....

JUNE 
05....

JULY 
10....

JULY 
12....

AUG. 
20....

RIVER AT ROSS,

APR. 
17....

APR. 
24....

JUNE 
06....

JULY 
10.. ..

AUG. 
21....

..... 1410

..... 752

.. .. . 220

..... 13

..... 8.4

..... 98.4

MINN. 

..... 1480

..... 3120

..... 1880

..... 66

..... 872

TEMPERA 
TURE 
(°C)

6 

20 

22 

16.5

4.5 

6 

18 

17 

18.5

1 

5.5 

4 

14.5 

18.5

4.5 

5 

9.5 

18.5 

22.5 

24.5 

18

5.5 

5.5 

18.5 

16 

18

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

250 

530 

515 

610

210 

220 

380 

535 

410

140 

170 

150 

300 

290

110 

115 

195 

185 

375

285

190 

210 

295 

510 

300
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DATE

OCT. 
02, 1973... 

NOV. 
07.........

DEC. 
12... ......

JAN. 
23, 1974... 

MAR. 
06.........

APR. 
11. ........

APR. 
29.........

OCT. 
19, 1973... 

DEC. 
18.........

FEB. 
05, 1974... 

MAY 
07.........

OCT. 
12, 1973... 

NOV. 
14.........

DEC. 
18, 1974... 

FEB. 
04.........

MAR. 
20.........

APR. 
11.........

OCT. 
10, 1973... 

OCT. 
15.........

NOV. 
14.........

APR. 
24.........

OCT. 
10, 1973... 

OCT. 
12.........

NOV. 
14.........

DEC. 
19.........

FEB. 
05, 1974... 

MAR. 
19.........

APR. 
12.........

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
DISCHARGE TURE (MICRO- 

(CFS) (°C) MHOS)

05112000 ROSEAU RIVER BELOW S

715 14 285 

200 0 

43 0 442 

14 — 590 

13 0 565 

21 0 495 

2200 9 220 

05124480 KAWISHIWI

428 9 

160 1 450 

75 1 60 

769 6 <50 

05127205 BURNTSIDE

227 10 60 

74 3.5 <50 

34 0 50 

31 .5 65 

21 0 <50 

30 1 

05127207 BJORKMAN'

25 14 50 

5.6 11 50 

.76 .5 50 

11 1 <50 

05127210 ARMSTRONG

105 1^ 75 

93 10 50 

3.6 .5 120 

.82 0 55 

1.1 0 220 

1.6 0 175 

7.6 1 88

D:
DATE 

TATE DITCH 51 NEAR CARII

MAY 
16.........

JUNE 
04.........

JULY 
09.........

JULY 
19.........

AUG. 
27... ......

SEPT. 
23.........

RIVER NEAR ELY, MINN.

JUNE 
12.... .....

JULY 
24.........

SEPT. 
12.........

RIVER NEAR ELY, MINN.

APR. 
17.........

APR. 
24.........

MAY 
01. ........

JUNE 
11.........

JULY 
23.........

SEPT. 
12.........

S CREEK NEAR ELY, MINN.

MAY 
01.........

JUNE 
11.........

SEPT. 
13.........

CREEK NEAR ELY, MINN.

APR. 
17.........

APR. 
25.........

MAY 
01...... ...

JUNE 
11... ......

JULY 
23.........

SEPT. 
12.........

ESCHARGE 
(CFS)

30U, MINN.

2620 

2450 

137 

105 

965 

139

862 

146 

110

49 

150 

137 

217 

53 

45

3.2 

2.7 

2.7

25 

22 

11 

16 

.74 

9-0

TEMPERA 
TURE (°C)

10 

20.5 

25 

28 

15 

10.5

17 

23 

14

4 

1.5 

5.5 

13 

23 

11

4.5 

11 

8.5

1.5 

1 

4 

10 

19 

10

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

235 

290 

415

340

50 

<50 

<50 

<50 

50

<50 

<50 

55

60 

75 

70 

160 

150



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMPLOW STATIONS, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

393

DATE

OCT. 
11, 1973... 

OCT. 
12.........

NOV. 
14.........

DEC. 
19.........

FEB.
01, 1971...

MAR. 
19.. .......

APR. 
12.........

OCT. 
10, 1973... 

OCT. 
12.........

APR. 
10.........

OCT. 
10, 1973... 

OCT. 
11.........

OCT. 
12.........

OCT. 
15.........

NOV. 
14.........

DEC. 
19.........

OCT. 
18, 1973... 

NOV. 
14.........

DEC. 
20.........

FEB. 
05, 1974... 

MAR. 
19.........

OCT. 
18, 1973...

OCT. 
16, 1973... 

NOV. 
15.........

DEC. 
17.........

FEB. 
04, 1974... 

MAR. 
03.........

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
DISCHARGE TURE (MICRO- 

(CFS) (°C) MHOS)

05127215 LONQSTORPF

127 13 60 

165 10 55 

5.2 0 80 

2.4 0 70 

3.5 0 110 

2.0 0 80 

8.1 1 110 

05127219 SHAOAWA LAKE

1.6 14.5 390 

1.8 10 

1.8 1 225 

05127220 BUROO C

74 14 55 

37 12 50 

102 11 55 

13 11 50 

.98 0 <50 

.41 0 <50 

05127230 SHAOAWA

308 11 70 

111 1.5 70 

70 1.5 <50 

40 .5 95 

36 0 65 

05127500 BASSWOOD R

4260 13 

05129000 VERMILION RIVER BELOW

730 10.5 70 

507 1 65 

332 3 70 

190 .5 100 

145 .5 6"5

T 
DISCHARGE 

DATE (CFS)

CREEK NEAR ELY, MINN.

APR. 
17...-.--.. 37

APR. 
25..

MAY 
01..

JUNE 
11..

JULY 
23-.

SEPT. 
12..

TRIBUTARY

APR. 
11..

APR. 
17..

APR. 
25..

REEK NEAR

APR. 
17, 

APR. 
24..

MAY 
01..

JUNE 
10..

JULY 
24..

SEPT. 
13..

RIVER AT

APR. 
11..

APR. 
17..

JUNE 
10..

JULY 
22..

SEPT. 
10..

IVER NEAR

JUNE 
12,

VERMILION

APR. 
18..

MAY 
02..

JUNE 
11..

JULY 
26..

....... 42

....... 22

....... 23

....... .71

....... 5-0

AT ELY, MINN. 

....... 1.2

....... .44

....... .42

ELY, MINN.

1974... 22 

....... 20

....... 7.3

....... 7.4

....... .04

....... 5.3

ELY, MINN. 

....... 32

....... 67

....... 327

....... 72

....... 51

WINTON, MINN.

1974... 5650 

LAKE, NEAR TOWER, MINN.

....... 263

....... 884

....... 1470

....... 342

EMPERA- 
TURE 
(°C)

1 

1 

4 

12 

17 

10.5

1 

5.5 

.5

2.5 

1.5 

5 

17 

20.5 

9-5

1 

3.5 

16.5 

24 

15

18

4.5 

4 

15 

23

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

50 

65 

60 

110 

100

230 

425

<50 

<50 

50 

150 

60

75

55 

60 

55

60 

60
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DATE

OCT. 
12, 1973... 

NOV. 
16.........

DEC. 
21.........

FEB. 
07, 197^... 

MAR. 
22.........

OCT. 
OH, 1973... 

OCT. 
12.........

OCT. 
23.........

NOV. 
02.........

DEC. 
03.........

JAN. 
04, 1974... 

APR. 
26.........

OCT. 
16, 1973... 

NOV. 
13.........

DEC. 
17.........

DEC. 
26.........

JAN. 
28, 1974...

OCT. 
15, 1973... 

NOV. 
13.........

DEC. 
26.........

JAN. 
28, 1974... 

MAR. 
12.........

OCT. 
16, 1973... 

APR. 
24, 1974...

OCT. 
17, 1973... 

NOV. 
14.........

DEC. 
14.........

MAR. 
08, 1974... 

APR. 
09.........

DISCHARGE 
(CFS)

1370 

112 

61 

19 

20

20 

238 

52 

41 

26 

11 

128

5450 

512 

219 

181 

118

2450 

750 

328 

104 

163

28700 

26900

1190 

219 

49 

15 

17

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05130500 STURGEON RIVER NEA

12 70 

0 80 

0 100 

0 120 

0 90 

05131000 DARK RIVER NEAR

11 

12 

9 

4 

1 

0 

4

05131500 LITTLE FORK RIVER AT 

8

o 150
0 160 

0 160 

0 225 

05132000 BIG FORK RIVER AT

9 175 

0 230 

0 265 

0 265 

1 320 

05133500 RAINY RIVER AT MAN

9 95 

4.5 95 

05134200 RAPID RIVER NEAR

5 150 

0 190 

0 

0 430 

0 455

E 
DATE

R CHISHOLM, MINN.

APR. 
18.........

JUNE 
11.........

JULY 
29.........

SEPT. 
30.........

CHISHOLM, MINN.

MAY 
31.........

JULY 
29.........

AUG. 
16.........

AUG. 
26.........

SEPT. 
13.........

SEPT. 
26.........

LITTLE FORK, MINN

MAR. 
11.........

APR. 
22.........

JUNE 
13.........

JULY 
26.........

AUG. 
28.........

BIG FALLS, MINN.

APR. 
18.........

APR. 
25.........

JUNE 
12.........

JULY 
25.........

AUG. 
29.........

ITOU RAPIDS, MINN.

JUNE 
14.........

AUG. 
19.........

BAUDETTE, MINN.

APR. 
18.........

JUNE 
17.........

JULY 
11.........

AUG. 
22.........

USCHARGE 
(CFS)

847 

751 

48 

44

74 

14 

18 

22 

21 

16

!.

152 

9100 

5670 

324 

424

3230 

3920 

4690 

269 

467

46000 

6630

2860 

719 

132 

160

TEMPERA 
TURE 
(°C)

2.5 

15 

18 

6

11 

16 

17 

15 

9 

9

0 

1.5 

16 

18 

15

2

4.5 

14.5 

17.2 

14.5

14 

22

3

15.5 

11 

15

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

55 

95

208 

80 

90

170

105 

105 

100 

300 

195

75 

130

110 

135 

220 

260
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DATE

OCT. 
17, 1973... 

NOV. 
15.........

DEC. 
11.........

JAN. 
22, 1974... 

MAR. 
05.........

APR. 
09.........

APR. 
16.........

OCT. 
17, 1973... 

NOV. 
15. ...... ..

APR. 
16, 197^.. .

OCT. 
17, 1973... 

NOV. 
15.........

DEC. 
11.........

JAN. 
21, 197^... 

MAR. 
04.........

APR. 
09. ........

JUNE 
06, 197 1*... 

JULY 
03. ....... .

OCT. 
13, 1973... 

OCT. 
16.........

OCT. 
25.. .......

OCT. 
30.........

NOV. 
12.........

DEC. 
03.........

JAN. 
15, 1974... 

FEB. 
14.........

APR. 
05.........

APR. 
22.........

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
DISCHARGE TURE (MICRO- 

(CFS) (°C) MHOS)

05139500 WEST BRANCH WAI

68 5.5 330 

14 0 385 

6.2 0 

2.8 0 560 

2.4 0 420 

3.3 0 475 

424 1.5 80 

05140000 BULLDOG

0.83 5 620 

.15 0 750 

66 .5 170 

05140500 EAST BRANCH WAI

48 5 300 

12 0 320 

3.6 0 378 

2.7 0 600 

2.1 0 560 

2.4 0 485 

05201500 MISSISSIPPI RIVER AT

1520 10 300 

1150 21.5 265 

05211000 MISSISSIPPI

1330 13.5 250 

2760 10 210 

2520 10.5 215 

2680 8 255 

2110 3.5 320 

2390 1 265 

2060 1 320 

2000 1 300 

1640 2 300 

2580 5 170

DATE 

WOAD RIVER NEAR WARROAD

APR. 
19.........

APR. 
22.........

APR. 
30.........

JUNE 
13.........

JULY 
16.........

AUG. 
20.........

RUN NEAR WARROAD, MINN.

APR. 
30.........

JUNE 
13.........

AUG. 
20.........

WO AD RIVER NEAR WARROAD

APR. 
16.........

APR. 
22.........

APR. 
30.........

JUNE 
13.........

JULY 
16.........

AUG. 
20.........

WINNIBIGOSHISH DAM NEAR

JULY 
23.........

RIVER AT GRAND RAPIDS,

MAY 
01.........

MAY 
10.........

MAY 
24.........

JUNE 
07.........

JUNE 
12.........

JUNE 
20.........

JULY 
08.........

AUG. 
19.........

AUG. 
26.........

DISCHARGE 
(CFS)

, MINN.

494 

746 

265 

69 

11 

23

8.0 

1.4 

.62

, MINN.

147 

440 

193 

45 

10 

24 

DEER RIVER,

1480

MINN.

2260 

2300 

2430 

2760 

2420 

3020 

2020 

1020 

590

TEMPERA 
TURE 
(°C)

4.5 

5 

7.5 

16.5 

12.5 

17

7 

16 

17.5

.5 

2 

8 

17-5 

11 

18.5 

MINN.

18.5

12 

10.5 

14.5 

12 

18 

18.5 

28 

22 

20.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

130 

180 

210 

305 

465 

320

455 

590 

415

160 

160 

190 

240 

395 

290

350

150 

185 

200 

280 

220 

225 

255 

270 

285
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WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974

DATE

OCT. 
15, 1973... 

OCT. 
30.........

NOV. 
30.........

DEC. 
21.........

FEB. 
08, 1974... 

MAR. 
25.........

OCT. 
15, 1973... 

OCT. 
30.........

NOV. 
30.........

DEC. 
18.........

FEB. 
08, 1974...

OCT. 
23, 1973... 

NOV. 
26.........

JAN. 
14, 1974... 

FEB. 
22.........

APR. 
08.........

OCT. 
13, 1973... 

OCT. 
24.........

NOV. 
27.........

JAN. 
10, 1974... 

FEB. 
25.........

APR. 
08.........

OCT. 
12, 1973...

OCT. 
10, 1973... 

OCT. 
11.........

OCT. 
13.........

OCT. 
29.........

DEC. 
03.........

JAN. 
14, 1974... 

FEB. 
25.........

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
DISCHARGE TURE (MICRO- 

(CFS) (°C) MHOS)

05212700 PRAIRIE RIVER NBA

1010 9 95 

387 7.5 110 

218 0 110 

110 0 

70 0 1/0 

70 0 165 

05216860 SWAN RIVER NEAR

374 11 220 

108 7.5 220 

62 0 195 

38 0 230 

31 0 230 

05220500 MISSISSIPPI RIVER BELOW S

5250 11 250 

3460 .5 180 

2280 0 410 

2030 2 160 

2140 1 160 

05227500 MISSISSIPPI RIVER

4800 11.5 140 

4920 10 275 

3030 0 140 

2310 0 180 

1790 1 305 

1910 .5 285 

05231000 PINE RIVER AT CR

1640 12 210 

05244000 CROW WING RIVER

3520 15 260 

3030 12 180 

2310 11 235 

1010 7 280 

645 5 340 

364 0 340 

423 0 ^0

DATE 

R TACONITE, MINN

APR. 
22.........

MAY 
03.........

JULY 
23.........

SEPT. 
09.........

SEPT. 
10.........

CALUMET, MINN.

MAR. 
25.........

APR. 
26.........

APR. 
29.........

AUG. 
01.........

SEPT. 
09.........

ANDY RIVER NEAR

MAY 
15.........

JULY 
01.........

AUG. 
08.........

SEPT. 
20.........

AT AITKIN, MINN

APR. 
23.........

APR. 
29.........

MAY 
17.........

JUNE 
28.........

AUG. 
07.........

SEPT. 
26.........

OSS LAKE, MINN.

AT NIMROD, MINN.

APR. 
08.........

APR. 
15.........

MAY 
20.........

June 
24.........

AUG. 
12. ........

SEPT. 
30.........

TEMPERA- 
DISCHARGE TURE 

(CFS) (°C)

1360 2 

1080 6.5 

112 21.5 

70 14 

65 14

43 0 

324 1 

302 6.5 

108 19.5 

45 14 

LIBBY, MINN.

6260 8.5 

3960 23 

2930 22 

832 13

6050 4 

5900 2 

5260 2 

4410 22 

3140 21 

822 12

489 0 

1540 2 

1220 14.5 

720 23 

543 18 

349 8

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

120 

140 

140

215 

215 

160 

190 

210

65 

220 

180 

265

135

170 

195 

225 

290

330

300 

300 

290 

330
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DATE

NOV. 
26, 1973... 

DEC. 
26.........

JAN. 
23, 1974... 

MAR. 
Oil.........

MAR. 
26.........

APR. 
15.........

NOV. 
28, 1973... 

JAN. 
11, 1974... 

FEB. 
05.........

NOV. 
27, 1973... 

JAN. 
10, 1974... 

FEB. 
04.........

MAR. 
22.. .......

APR. 
15.........

NOV. 
26. 1973... 

JAN. 
09, 1974... 

FEB. 
04.........

APR. 
15.........

NOV. 
26, 1973... 

DEC. 
26.........

JAN. 
23, 1974... 

MAR. 
04.........

MAR. 
26.........

NOV. 
01, 1973... 

JAN. 
08, 1974... 

FEB. 
07.........

MAR. 
14.........

APR. 
17.........

DISCHARGE 
(CFS)

112 

53 

44 

57 

62 

812

1730 

706 

944

323 

103 

98 

223 

820

358 

79 

100 

512

36 

34 

23 

16 

51

45 

12 

35 

242 

521

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05245100 LONG PRAIRIE

2 495 

0 485 

0 370

o 490 

o 470
6 290 

05247500 CROW WING

2 

0 

0 

05270500 SAUK RI

2 

0 

0 

0 440 

5.5 

05275000 ELK RI

3 330 

0 

0 

5.5 

05278000 MIDDLE FORK

2.5 390 

1 320 

0 415 

2 125 

4 390 

05278930 BUFFALO

6 1200 

0 910 

0 700 

1.5 670 

9.5 925

D 
DATE

RIVER AT LONG PRAIRIE, MIN

MAY 
09.........

JUNE 
18.........

JULY 
01.........

AUG. 
02.........

SEPT. 
09.........

RIVER NEAR PILLAGER, MINN.

MAY 
22. ........

JUNE 
25.........

SEPT. 
03.........

VER NEAR ST. CLOUD, MINN.

MAY 
20.........

JUNE 
21

JULY 
29.........

SEPT. 
02.. .......

VER NEAR BIG LAKE, MINN.

MAY 
20.........

JUNE 
21.........

JULY 
29.........

SEPT. 
02.........

CROW RIVER NEAR SPICER, MIN

APR. 
25.........

MAY 
09.........

JUNE 
13.. . ......

JULY 
22. ........

AUG. 
24.........

CREEK NEAR GLENCOE, MINN.

MAY 
21.........

JULY 
02. ........

JULY 
31.........

SEPT. 
05.........

ISCHARGE 
(CFS)

N.

189 

114 

80 

71 

14

4320 

1530 

1220

521 

373 

102 

75

412 

397 

101 

86

N.

98 

92

107 

14 

4.7

177 

52 

5.7

1.6

TEMPERA 
TURE 
(°C)

9 

17 

21.5 

17 

14

15.5 

25 

18

16 

22 

23

15

15 

20.5 

20 

13-5

14 

9.5 

18.5 

30 

16

19.5 

22 

21 

16

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

450 

110 

535 

345

450

125 

300 

276

140 

100 

385 

155

300 

330 

260 

332

375

310

950 

1000

2300



398
MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 
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DATE

OCT. 
11, 1973... 

NOV. 
01. ........

NOV. 
08.........

JAN. 
03, 1974 

JAN. 
30.........

FEB. 
28.........

MAR. 
08.........

MAR. 
26.........

OCT. 
29, 1973... 

NOV. 
08.........

NOV. 
28.........

DEC. 
26.........

JAN. 
04, 1974... 

JAN. 
28.........

FEB. 
25.........

MAR. 
13.........

MAR. 
19.........

NOV. 
13, 1973... 

NOV. 
26.........

DEC. 
12. ........

JAN. 
10, 1974. .. 

FEB. 
20. ........

MAR. 
11. ........

OCT. 
23, 1973... 

NOV. 
30.........

MAR. 
11, 1974... 

APR. 
16.........

OCT. 
23, 1973... 

NOV. 
21. ........

DEC. 
19.........

JAN. 
28, 1974... 

MAR. 
04.........

DISCHARGE 
(CFS)

104 

252 

137 

97 

78 

68 

596 

255

1100 

544 

1480 

453 

362 

233 

246 

1290 

1530

580 

1170 

518 

355 

378 

631

22800 

12500 

7550 

24300

0.6 

1.7 

1.5 

.4 

52

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05279000 SOUTH FORK CROW RIVE

16 

7.0 850 

0 

0 600 

0 1090 

0 

.5 485 

0 

05280000 CROW RIVER AT R

8 560 

0 600 

2.0 690 

0 

0 280 

0 705 

0 695 

0 

0 

05286000 RUM RIVER NEAR ST

3 295 

2 260 

0 340 

0 165 

0.5 300 

0 

05288500 MISSISSIPPI RIVER

12 220 

2.5 420 

2.0 373 

5.5 360 

05290000 LITTLE MINNESOTA RIVER

13.5 1370 

0 1400 

0 

0 1300 

0 480

DATE 

R NEAR MAYER, MI

APR. 
05.........

APR. 
08.........

APR. 
29.........

JUNE 
10... ......

JUNE 
27.........

AUG. 
02.........

SEPT. 
05.........

OCKFORD, MINN.

MAR. 
26.........

APR. 
05.........

APR.
nQ

APR. 
. 25.........
MAY 
28.........

JUNE 
25.........

JULY 
25.........

AUG. 
27.........

SEPT. 
25.........

. FRANCIS, MINN.

MAR. 
25.........

MAY 
01.........

MAY 
30.........

JULY 
01....... ..

JULY 
30.........

SEPT. 
02.........

AT ANOKA, MINN.

MAY 
23.........

JUNE 
26.........

AUG. 
06.........

SEPT. 
10. ........

NEAR PEEVER, S.

MAR. 
18.........

MAY 
15.........

JUNE 
19.........

JULY 
22. ........

AUG. 
28.........

DISCHARGE 
(CFS)

:NN.

841 

1240 

547 

874 

240 

35 

9-7

809 

1720 

2310 

2070 

1100 

1140 

267 

95 

52

482 

1370 

1000 

687 

396 

347

22000 

13600 

8550 

4180 

DAK.

28 

35 

1.5 

.24 

.23

TEMPERA 
TURE

3-0 

4.5 

16.5 

15.5 

22 

21.5 

20

0 

1.5 

3.5 

10 

23 

23 

25.5 

22 

14

0 

13.5 

17 

22 

21 

14

17 

23.5 

22.5 

19

0 

11 

22 

29 

16

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

590 

595 

750

880 

1490

720 

490 

510 

600 

560 

560 

625 

745 

690

310 

235 

270 

370 

240 

273

220 

190 

200

920

1250 

1450 

950
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DATE

OCT. 
18, 1973... 

NOV. 
21.. .......

DEC. 
19.........

JAN. 
22, 1974... 

MAR. 
04. ........

MAR. 
07.........

MAR. 
n n

MAR. 
27.........

OCT. 
18, 1973... 

NOV. 
21.. .......

DEC. 
19.........

JAN. 
08, 1974... 

JAN. 
22.........

MAR. 
04.........

MAR. 
18.........

OCT. 
18, 1973... 

NOV. 
21.........

DEC. 
19. ...... ..

JAN. 
22, 1974... 

MAR. 
06.........

MAR.
19.........

OCT. 
18, 1973... 

NOV. 
21. ........

DEC. 
20. ........

JAN. 
28, 197t... 

MAR. 
07- ........

MAR. 
19.........

OCT. 
18, 1973... 

NOV. 
19.........

DEC. 
20.. .......

JAN. 
28, 1974... 

MAR. 
07.........

MAR. 
21... ......

MAY 
15.........

DISCHARGE 
(CPS)

5.8 

10 

7.3 

9.0 

2.0 

181 

57 

20

3.7 

2.4 

2.1 

1.7 

1.3 

2.9 

23

3.6 

7.0 

6.2 

4.8 

183 

36

62 

65 

38 

31 

55 

86

11 

12 

6.2 

6.3 

410 

64 

60

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
COG) MHOS)

05291000 WHETSTONE RIVER NEAR B]

9.5 1100

0 900

o 1250
0 1500 

0 1340 

0 460 

0 920 

0 1000 

05292000 MINNESOTA RIVER AT

9-5 1300 

1 1300 

1.5 1650 

1 1660 

1.5 2000 

4.5 1125 

1 980 

05293000 YELLOW BANK RIVER 1

7.5 900 

0 800 

0 950 

0 1200 

0 390 

0 700 

05294000 POMME DE TERRE RIVER

9.5 750 

2.5 1190 

0 540 

0 850 

0 830 

1 825 

05300000 LAC QUI PARLE RIVER NBA

11 1200 

0 1000 

0 1340 

0 1550 

o 1650

0 

13 1300

DI£ 
DATE (

[Q STONE CITY, S. Di

APR. 
05. ........

APR. 
17. ...... ..

MAY 
13.........

JUNE 
13.........

JULY 
09.........

AUG. 
06.........

SEPT. 
04.........

SEPT. 
18.........

ORTONVILLE, MINN.

APR. 
05.. .......

APR. 
17.........

MAY 
13.........

JUNE 
13.........

JULY 
18.. .......

SEPT. 
04.........

SEAR ODESSA, MINN.

APR. 
08.........

APR. 
17.........

MAY 
15.........

JUNE 
18.........

JULY 
18.........

AUG. 
27.........

AT APPLETON, MINN.

APR. 
08.........

MAY 
15. ...... ..

JUNE 
18.........

JULY 
19... ......

AUG. 
20.........

SEPT. 
12. ........

R LAC QUI PARLE, MI

JUNE 
17.........

JULY 
25.........

AUG. 
13. ...... ..

SEPT. 
03.........

SEPT. 
12... ......

SEPT. 
23.........

5CHARGE 
[CPS)

IK.

127 

62 

22 

18 

3-9 

1.7 

1.8 

2.6

31 

239 

103 

12 

7-4 

2.2

50 

76 

31 

15 

1.8 

.54

137 

178 

113 

37 

37 

26 

NN.

95 

2.6 

4.8 

.68 

.46 

.15

TEMPERA 
TURE 
(°C)

3 

9.5 

11 

20.5 

30 

21.5 

13 

18.5

2.5 

10.5 

11.5 

22 

27-5 

17

4.5 

13 

10 

19 

26 

17.5

.5 

10.5 

21 

26 

24 

12.5

20 

30 

21 

13.5 

12.5 

10

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

520 

1090 

1100 

1310 

980

760 

950

700 

1050 

1100 

1300 

980 

1300

700 

1000 

950 

860 

840 

1400

710 

825 

700 

740 

700 

680

1310 

1140 

1150 

1150 

1800 

1400
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DATE

OCT.
19, 1973. 

NOV.
19.......

DEC.
20.......

JAN.
28, 1974. 

MAR.
08.......

MAR.
19.......

OCT.
19, 1973. 

NOV.
21.......

DEC.
20.......

JAN.
29, 1974. 

MAR.
05.......

MAR.

OCT.
17, 1973. 

OCT.
31.......

DEC.
13.......

JAN.
03, 1974. 

FEB.
11.......

MAR.
11.......

MAR.
25.......

APR.
19.......

NOV.
15, 1973- 

DEC.
19.......

JAN.
25, 1974. 

FEB.
21.......

MAR.
06.......

MAR.
19.......

OCT.
15, 1973- 

NOV.
15.......

DEC.
19.......

JAN.
24, 1974. 

FEB.
28.......

MAR.
08.......

MAR.
19.......

DISCHARGE 
(CFS)

208

67

85

185

273

474

157

133

77

48

89

184

308

241

238

156

218

514

572

974

TEMPERA- 
TURE 
(°C)

SPECIFIC 
CONDUC-
TANCE 
(MICRO- 
MHOS) DATE

DISCHARGE 
(CFS)

05301000 MINNESOTA RIVER NEAR LAC QUI PARLE, MINN.

11

1

0

2

0

4.5

950

1000

680

1120

500

1080

MAY
28.., 

JUNE
17-. 

JULY
10. ., 

JULY
11. . , 

AUG.
06. . , 

SEPT.
04..,

05304500 CHIPPEWA RIVER NEAR MILAN, MINN.

APR.
10

35

0

0

0

0

625

715

825

750

775

MAY
15.. 

JUNE
24.. 

JULY
25.. 

AUG.
27.. 

SEPT.
26..

053HOOO MINNESOTA RIVER AT MONTEVIDEO, MINN.

12

8

0

0

0

0

0

10.5

725

900

980

970

1020

880

825

MAY
24.. 

JUNE
27.. 

JULY
05.. 

AUG.
01. . 

AUG.
05... 

AUG.
21. ., 

SEPT.
05... 

SEPT.
13...

393 

27 

25

7-3 

13

440

229

68

47

22

1010

486

203

41

21

46

32

31

053H400 SOUTH BRANCH YELLOW MEDICINE RIVER NEAR MINNEOTA, MINN. 

1.3

.91

9

48

11

10

6.9

5.1

3.3

6.0

192

56

.5

1400

1700

1500

920

520

975

APR.
05.. 

MAY
09.. 

MAY
28.. 

JUNE
19.. 

AUG.
19..

5.8 

4.3 

7.4 

6.0 

.01

05313500 YELLOW MEDICINE RIVER NEAR GRANITE FALLS, MINN.

12

4

0

0

0

0

1020

1220

1100

1300

1100

APR.
25... 

MAY
17.. 

JUNE
17-., 

JULY
18.., 

AUG.
22. ., 

SEPT.
25-.,

47

60

3.1

1.8

1.5

TEMPERA 
TURE

16.5

19

25-5

25-5

21.5

17

1

10

22

27

22

20.5

15.5

22

28

27

21.5

23.5

14.5

12

0

16

20.5

19

24

14.5

14.5

16

26

20.5

16.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

650

750

~

850

~

760

580

670

680

650

625

750

775

650

810

700

1400

710

650

850

_

1350

1270

1200

810

1400

1220

1150

1150

1000

1080
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DATE

OCT. 
15, 1973... 

NOV. 
15.........

DEC. 
19. ...... ..

JAN. 
22, 197M... 

FEB. 
21.........

MAR. 
06.........

OCT. 
15, 1973... 

NOV. 
16.........

DEC. 
18.........

JAN. 
25, 1974... 

FEB. 
27.........

MAR. 
18.........

OCT. 
15, 1973... 

NOV. 
15.........

JAN. 
24, 197«... 

FEB. 
28.........

MAR. 
15.........

APR. 
05.........

OCT. 
16, 1973... 

NOV. 
16.........

DEC. 
20.........

JAN. 
24, 19?M... 

FEB. 
28.........

MAR. 
06.........

MAR. 
14.........

NOV. 
16, 1973... 

DEC. 
19.........

JAN. 
25, 1974... 

FEB. 
27.........

MAR. 
14.........

DISCHARGE 
(CFS)

5.1 

6.3 

4.6 

4.2 

25 

77

55 

33 

16 

5.7 

38 

109

1060 

326 

376 

437 

1530 

878

87 

31 

26 

45 

181 

426 

230

5.7 

6.3 

4.1 

38 

41

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05315000 REDWOOD RIVER A

14 1300 

4.5 1400 

0 

0 1350 

0 1250 

.5 58 

05316500 REDWOOD RIVER NEAR

12 1050 

2 1900

o 1900
0 1200 

0 1000 

115 950 

05316770 MINNESOTA RIVER

13.5 650 

4 950 

0 

0 

.5 725 

5 850 

05317000 COTTONWOOD RIVER

9 875 

2.5 1100 

0 1150 

0 

.5 

2 660 

4.5 1000 

05317200 LITTLE COTTONWOOD RIV1

3.5 760 

.5 950 

.5 770 

1.5 

.5 700

DI 
DATE

iT MARSHALL, MINN.

MAR. 
18.........

APR. 
10... ......

MAY 
09- ........

JUNE 
10.........

AUG. 
19.........

AUG. 
28.........

REDWOOD FALLS, MINN.

MAY 
09.........

JUNE 
20.........

JULY 
18.........

AUG. 
15. ...... ..

AUG. 
22.........

SEPT. 
20. ........

AT NEW ULM, MINN.

MAY 
10... ......

JUNE 
10.........

JULY 
23.........

AUG. 
27 .........

SEPT. 
26.........

NEAR NEW ULM, MINN.

APR. 
05.........

MAY 
09.........

JUNE 
10. ........

JULY 
23.........

AUG. 
22.........

SEPT. 
26.........

ER NEAR COURTLAND, M3

APR. 
05.........

JUNE 
11.... .....

JULY 
24.........

AUG. 
22.........

SEPT. 
26.........

SCHARGE 
(CFS)

30 

16 

12 

31 

2.1 

.61

52 

66 

7 

24 

6.9 

1.7

1160 

1740 

137 

112 

63

154 

127 

459 

28 

21 

9.3

:NN.

35 

112 

8.3 

4.5 

.85

TEMPERA 
TURE 
(°C)

0 

9 

15 

16 

21.5 

17.5

10 

24 

25.5 

23 

22.5 

15.5

11 

19.5 

27 

25.5 

17.5

3

11 

19.5 

25 

25 

15

5 

15.5 

24.5 

17.5 

18.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

1220 

1310 

1180 

975 

1400

1600 

1300 

1000 

950 

1050 

1000

775 

520 

800 

790

900 

1000 

1010 

950 

720 

725

750 

580

840
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DATE

OCT. 
12, 1973... 

NOV. 
15. ........

DEC. 
19.,

JAN. 
22, 

FEB. 
26

NOV.
1*. 

JAN.
23, 

FEB. 
27.,

MAR. 
07.,

OCT. 
11, 

NOV. 
14,

JAN. 
23, 

FEB. 
22.,

MAR. 
01..

MAR.
06.,

MAR. 
12..

OCT. 
31, 

NOV. 
26.,

JAN. 
07, 

FEB. 
06.,

MAR. 
12.,

APR. 
09.,

OCT. 
18, 

OCT. 
31.,

NOV. 
29.,

JAN. 
29, 

FEB.
?fi,

MAR. 
08..

MAR. 
27..

JAN. 
10, 

FEB. 
06.,

MAY 
22.,

1974...

1973... 

1974...

1973...

1974...

1973...

1974...

1973...

1974...

1974...

DISCHARGE 
(CFS)

430 

208 

702 

406 

562

228 

122 

369 

1760

1550 

754 

1310 

1580 

1730 

5580 

4680

4.0 

27 

3-8 

3-9 

78 

136

2390 

1440 

5320 

960 

1840 

5570 

3450

170 

131 

1550

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05320000 BLUE EARTH

13 790 

5.5 820 

0 540 

.5 

.5 

05320500 LE SUEUR

4.5 820 

0 

0 

1 540 

05325000 MINNESOTA

16 750 

4 910 

.5 

0 650

o 850

3 775 

.5 

05327000 HIGH ISLAND

9 940 

4 890 

.5 910 

.5 

1 620 

5 500 

05330000 MINNESOTA

11.5 

9 810 

3-5 750 

0 925 

0 -- 

0 550 

0 

05336700 KETTLE RIV

0 195 

0 

16.5 80

D 
DATE

RIVER NEAR RAPIDAN, MINN.

JUNE 
12.........

JULY 
17... 

AUG. 
21.........

SEPT. 
24.........

RIVER NEAR RAPIDAN, MINN.

JULY 
17.........

AUG. 
21.........

SEPT. 
25.........

RIVER AT MANKATO, MINN.

APR. 
04.........

APR. 
09.........

MAY 
08.........

JUNE 
11...... ...
JULY

-i Q

AUG. 
21.........

SEPT. 
25.........

CREEK NEAR HENDERSON, MINN

APR. 
18.........

MAY 
21. ........

JULY 
03.........

JULY 
31.........

SEPT. 
04.........

RIVER NEAR JORDAN, MINN.

APR. 
26.........

MAY 
29.........

JUNE 
o£

JULY 
29.........

AUG. 
of)

SEPT.
f\C

ER BELOW SANDSTONE, MINN.

JUNE 
26.........

AUG. 
02.........

SEPT. 
04.........

ISCHARGE 
(CFS)

5810 

434 

155 

72

165 

85 

22

3710 

6120 

2730 

12400 

806 

510 

193

179 

110 

19 

1.6 

1.0

5480 

5060 

5200 

916 

723 

334

437 

234 

175

TEMPERA 
TURE 
(°C)

19 

21 

26.5 

17

22 

25.5 

19

4 

8 

15 

18 

21 

25.5 

18

9 

21 

20.5 

24 

17

12 

10.5 

24.5 

24 

21.5 

16

19.5 

19 

12. 5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

700 

560 

775

675 

580 

640

715 

850 

710 

850

750 

750 

825

940

800 

800 

800 

600 

686 

820

120 

150 

161
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DATE

JAN. 
10, 1974... 

FEB. 
06.........

MAY 
23. ........

JAN. 
09, 1974... 

FEB. 
06.........

MAY 
23.........

NOV. 
01, 1973... 

APR. 
18, 1971...

OCT. 
17, 1973... 

NOV. 
09.........

DEC. 
11.........

JAN. 
15, 1971... 

FEB. 
19.........

MAR. 
15.........

MAR 
28.........

APR. 
05.........

OCT. 
09, 1973... 

NOV. 
12.........

DEC. 
18.........

JAN. 
21, 1974... 

FEB. 
25.........

MAR. 
11.........

APR. 
01.........

OCT. 
01, 1973... 

NOV. 
12.........

DEC. 
11.........

JAN. 
14, 1974... 

MAR. 
04.........

APR. 
02.........

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
DISCHARGE TURE (MICRO- 

(CFS) (OC) MHOS)

05338500 SNAKE RIVER NE

148 0 480 

163 0 

1480 15-5 120 

05340050 SUNRISE RIVER ^

52 0 

39 0 

181 17 243 

05344500 MISSISSIPPI RI\

25600 7.5 275 

52100 3 205 

05345000 VERMILLION RIVER

35 9 

26 2.5 

32 .5 

17 0 500 

23 2.8 

62 3 575 

44 4.5 520 

146 1 490 

05353800 STRAIGHT RIVER

581 15 700 

135 5.5 750 

228 0 

169 0

98 o 580

736 3 540 

1120 2 400 

05373000 SOUTH FORK ZUMBRO R:

746 16 420 

189 9.5 800 

244 2 600 

137 4.5 700 

2030 2 242 

1650 3 295

1 
DATE

1AR PINE CITY, MINN.

JUNE 
26.........

AUG. 
05.........

SEPT. 
04.........

IEAR LINDSTROM, MINN.

JUNE 
27.........

AUG. 
05.........

SEPT. 
05. . .......

TOR AT PRESCOTT, WIS.

JULY 
16.........

AUG. 
21.........

NEAR EMPIRE CITY, MI

APR. 
08.........

MAY 
06.........

JUNE 
06.........

JUNE 
13.........

JULY 
03.........

JULY 
26.........

SEPT. 
03.........

NEAR FARIBAULT, MINN

APR. 
05.........

MAY 
06.........

JUNE 
19. ...... ..

JULY 
15.........

JULY 
31.........

AUG. 
19.........

SEPT. 
23.........

CVER NEAR ROCHESTER,

APR. 
29.........

JUNE 
12.........

JUNE 
26.........

JULY 
15.........

AUG. 
12.........

SEPT. 
19.........

DISCHARGE 
(CFS)

542 

369 

106

227 

40 

23

8730 

11100 

NN.

16 

40 

60 

121 

35 

24 

20

2100 

168 

340 

113 

52 

50 

30 

MINN.

273 

732 

524 

210 

143 

82

TEMPERA 
TURE 
(°C)

24.5 

23 

21

22.5 

20 

14-5

26.5 

25-5

4 

9 

18 

18 

20 

22 

26

2.5 

11 

21 

22 

23.5 

19.5 

12

19.5 

15-5 

19 

23.5 

24 

22

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

165 

180 

197

250 

235 

261

330

700 

605 

650 

600 

540

460 

625 

625 

650

650 

690

609 

520 

590 

650 

650 

714
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DATE

OCT. 
01, 1973... 

NOV. 
06. r -------

JAN.
1*. 

FEB. 
18

MAR.
nn,

APR. 
01.

OCT. 
05, 

NOV. 
09..

DEC. 
14.

JAN. 
18, 

FEB. 
22.,

MAR.
nit

MAR. 
?R

MAR. 
?R,

OCT. 
05, 

NOV. 
1?..

DEC. 
13.,

JAN. 
17, 

FEB. 
21..

MAR. 
?R. ,

APR. 
0^..

APR. 
03..

NOV. 
02, 

APR. 
10, 

JUNE 
16..

OCT. 
03, 

NOV. 
0?..

DEC. 
12..

JAN. 
15, 

FEB. 
19..

MAR. 
0-S..

MAR. 
?fi, .

1974...

1973...

1974...

1973...

1974...

1973... 

1974...

1973...

1974...

DISCHARGE 
(CFS)

2990 

248 

178 

182 

1760 

2520

55 

40 

45 

38 

40 

235 

585 

962

2.4 

2.1 

2.1 

2.2 

2.3 

26 

134 

113

37700 

52600 

85800

836 

330 

335 

258

252 

2250 

531

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05374000 ZUMBRO RIVER AT 21

17 420 

6 540 

2.5 545 

4 510 

2.5 380 

2 420 

05376000 NORTH PORK WHITEWATER

10.5 530 

2 530 

.5 550 

3 505 

1 500 

.5 205 

.5 215 

0 195 

05378300 STRAIGHT VALLEY CREEK 1

9 540 

8.5 

2.5 545 

4.5 550 

5.5 520 

.5 190 

1 

1 152 

05378500 MISSISSIPPI RIVEP

8 280 

5 340 

18 

05384000 ROOT RIVER NEAR

15 455 

3.5 480

o 560
0 530 

.5 540 

1.5 290 

1. 530

DATE 

IMBRO PALLS, MINN

APR. 
29.........

JUNE
03.........

JUNE 
21.........

JULY 
08.........

AUG. 
12.........

SEPT. 
16.........

RIVER NEAR ELBA,

MAR. 
29.........

MAY 
01.........

JUNE 
05.........

JUNE 
24.........

JULY 
11.........

JULY 
17.........

AUG. 
21.........

SEPT. 
19.........

JEAR ROLLINGSTONE

APR. 
03.........

APR. 
30.........

JUNE
f\£

JUNE 
21.........

JULY 
10.........

AUG. 
15.........

SEPT. 
i Q

SEPT. 
19.........

I AT WINONA, MINN

JULY 
16.........

AUG. 
22.........

SEPT. 
24.........

LANESBORO, MINN.

APR.
05.........

APR. 
30.........

JUNE 
04.........

JUNE 
27.........

JULY 
09.........

AUG. 
13.........

SEPT. 
17.........

DISCHARGE 
(CFS)

914 

611 

7700 

264 

854 

181 

MINN.

146 

63 

142 

145 

77 

58 

51 

43 

, MINN.

86 

2.6 

2.7 

6.7 

2.6 

2.1 

1.6 

1.9

17200 

25000 

11100

2870 

490 

731 

800 

414 

264 

224

TEMPERA 
TURE 
(°C)

15.5 

17 

19 

21.5 

20 

13

2 

11 

17 

16 

16.5 

17-5 

18 

13

1 

9.5 

14 

20 

25.5 

14 

13-5 

12

26 

23 

13.5

3 

14 

19 

17-5 

23 

21 

15

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

551

500 

450 

520 

510 

506

292 

535 

370 

535 

500 

556 

502 

563

620 

555

540 

568 

568

330 

367

330 

470 

485 

535 

420 

475 

506
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DATE

NOV. 
07, 1973... 

DEC. 
12. .

JAN. 
15, 

FEB. 
19..

MAR. 
05..

MAR.
o£

APR. 
30..

OCT. 
04, 

NOV. 
08..

DEC. 
12..

JAN. 
16, 

FEB. 
20..

MAR. 
06..

MAR. 
27

OCT. 
04, 

NOV. 
08.

DEC. 
13.

JAN. 
16, 

FEB. 
20.

MAR. 
06

MAR. 
27.

OCT. 
09, 

OCT. 
12 

NOV. 
12.

DEC. 
18.

JAN.
21, 

FEB. 
25.

MAR. 
05.

OCT. 
12, 

NOV. 
16

DEC. 
18.

JAN. 
23, 

FEB. 
27.

MAR. 
07.

APR. 
11.

APR. 
25.

1974...

1973...

1974...

1973...

1974...

1973...

1974...

1973...

1974

DISCHARGE 
(CFS)

64 

57 

59 

59 

94 

64 

66

2000 

740 

799 

665 

674 

3750 

1040

430 

158 

161 

140 

139 

517 

177

610 

3830 

172 

213 

159 

125 

2010

70 

74 

101 

39 

145 

308 

362 

390

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(OC) MHOS)

05384500 RUSH C

5.5 475 

1 480 

1.5 460 

4.5 460 

6.5 435 

7 465 

15 430 

05385000 ROOT

15 430 

2.5 510 

0 540 

0 525 

1 500 

3 310 

3.5 530 

05385500 SOUTH FORK

14 465 

3 480 

0 500

o 490

1 485 

6 350 

5 500 

05457000 CEDAi

16 650 

15 

8 650 

.5 

6 660 

.5 580 

3 262 

05476000 WEST FORK D:

13 785 

2 900

o 1150
0 1350 

0 1020 

0 590 

9 625 

10. 5 8SO

DATE 

BEEK NEAR RUSHFORD, MINN.

JUNE 
04.........

JUNE 
21. ........

JUNE 
27.........

JULY 
09.........

AUG. 
14.........

SEPT. 
17.........

RIVER NEAR HOUSTON, MINN.

MAY 
01. ........

JUNE 
05.........

JUNE 
25.........

JULY 
10. ........

JULY 
14.........

SEPT. 
18.........

ROOT RIVER NEAR HOUSTON, M3

MAY 
01. ........

JUNE 
05.........

JUNE 
27.........

JULY 
09.........

AUG. 
14.........

SEPT. 
17.........

R RIVER NEAR AUSTIN, MINN.

APR. 
01. ........

APR. 
04.........

MAY 
06.........

JUNE 
19.........

JULY 
15.. . ......

AUG. 
19.........

SEPT. 
23.. ...... •

ES MOINES RIVER AT JACKSON,

MAY 
20........ .

JUNE 
13.........

JULY 
10. ........

JULY 
17.........

AUG. 
22.... .....

AUG. 
30.........

SEPT. 
04.........

DISCHARGE 
(CFS)

76 

1200 

86 

72 

62 

64

1030 

1340 

2260 

978 

696 

554

INN.

178 

194 

286 

203 

172 

162

1730 

5260 

174 

248 

126 

81 

68 

MINN.

367 

522 

98 

66 

41 

10 

6.9

TEMPERA 
TURE 
(°C)

19.5 

18 

18.5 

19 

15.5 

14.5

15 

21 

17 

22 

22 

14

15 

19.5 

18 

20.5 

18.5 

15.5

3 

2 

17 

20 

22.5 

26.5 

16

18 

19 

27 

24 

22 

21 

19-5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

455 

120 

495 

460 

460 

484

360 

500 

520 

450 

490 

521

480 

560 

540 

480 

490 

510

230 

580 

570 

675 

630 

730

850 

900 

800 

930 

735 

560 

800



406 MISCELLANEOUS ANALYSES OP GROUND WATER IN MINNESOTA

LAT. 
1- 

TUDE

46 48
46 48
46 49
46 49
46 49
46 49

44 13

44 43

44 4l
44 48
44 52

LONG. 
I- 

TUDE

44
58
06
09
21
28

00

53

56
40
59

095
095
095
095
095
095

093

093

092
093
093

52
52
52
52
53
53

55

59

54
15
10

36
32
39
25
18
09

08

03

26
03
40

sty.
NO.

01
01
01
01
01
01

01

01

01
01
01

LOCAL 
IDENT- 

I-
HEK

BECKER COUNTY

139-41.33BCDC PC16
139.41.33BBDA PC5
139-41.33BBBA PC10
139.41.28CDCC PC23
139-41. 29DCBB PC2
139-41.29DBDB PC20

BLUE EARTH COUNTY

109-26.26CAA MANKATO Al

CARVER COUNTY

115.26.32BAB EMANUEL LU

DAKOTA COUNTY

114.17.7CAC RAY STOFFEL
27.24.23DAA NSP.BLK DOG
28.23.28CAA FORT SNELLI

DATt 
OF 

SAMPLE

73-12-20
73-12-19
73-12-18
73-12-19
73-12-21
73-12-20

74-07-18

74-07-15

74-07-17
74-07-01
74-07-01

TEMPER. 
DEPTH ATURE 
(FT) (DEC C)

22
20
21
34
46
43

385

—

4oo
210
—

8.
7.
8.
9.
8.
8.

12.

11.

10.
11.
10.

5
5
0
0
0
0

0

0

0
0
0

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MICRO- 
MHOS)

1270
511
498
637
575
542

427

847

355
526
481

DIS- DIS 
SOLVED SOLVED 
SOLIDS SOLIDS 
(RtSI- (SUM OF 
DUb AT CONSTI- 
180 C) TUENTS) 
(MG/L) (MG/L)

708
269
298
336
284
294

236

466

196
299
270

714
272
290
362
325
312

246

—

208
301
278

COLORt*mt*
INUCI- 
COBftU 
UNITS)

30
3
4
1
5
2

2

3

1
1
1

44 02 20 092 52 30 01

45 59 00 095 16 20 01
45 59 20 095 12 30 01

44 30 12 092 36 22 01

44 55 23 093 32 15 01
45 04 50 093 21 16 01
45 11 56 093 28 53 01

44 47 04 094 09 08 01

DODGE COUHTY

107.17.28CCA DODGE CENT 74-07-11

DOUGLAS COUNTY

412 10.5 476

129-36.18CBB RAY BEILKE 
129.36.09

73-11-13 
73-11-13

25 10.0 603
15 11.0 545

660 12.0 5500

237 10.5 392
11.0 518
10.5 758

500 10.0 307

45 49 43 094 17 33 00 108 10.0

46 18 40 095 19 10 01

44 56 28
45 01 10
45 03 11

44 4l 10
44 42 38
44 46 43

093 02 55
093 12 10
093 08 52

093 34 16
093 21 02
093 22 57

01
01
01

01
01
01

45 18 53 093 43 55 01

44 19 30 092 23 24 01

GOODHUE COUNTY

113.15.27BAC ANDERSOH P 74-07-13

HENHEPIN COUNTY

117.23.24CDB VILLAGE OF 74-07-03
119.21.28CDC BROOKLYN L 74-07-16
120.22.16CCB MERLE PRIC 74-07-16

MCLEOD COUNTY

115.28.11ADD MCLEOD CO 74-07-15

MORRISON COUNTY

39.32.35DBC VILLAGE OF 74-07-09

OTTER TAIL COUNTY

133.37-23CCB GRAVEL PIT 73-11-13

RAMSEY COUNTY

28.22.4DAB THE MILWAUKE 
29.23.8BBA ROSEVILLE PH 
30.23.27DDA RL GOULD &C

SCOTT COUNTY

144.23.15ABC THOMAS KES 
ll4.21.4BDD GEORGE GNER 
115-21.7DDB U-HAUL.SAVA

SHERBURNE COUHTY

33.27.29CCC TRUMAN PETE 74-07-16 218

WABASHA COUNTY

110.13.21BBB TRINITY LU 74-07-11 450 10.0

10 11.5

480

231

273

355
293

2060

222
270
429

174

278

185

10.0 1*00

523

211

298

276

304
316

2060

232

191

290

158

229

296

74-07-01
74-07-02
74-07-02

74-07-18
74-07-15
74-07-01

309
234
274

485
140
60

11.0
11.0
11.0

12.0
12.0
11.0

388
521
717

675
572
552

224
295
378

371
313
335

231
315
415

412
342
332

1
2
2

2
2
1
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LAT- 
" I- 
TUDE

1*6 1*8 1*1*
1*6 1*8 58
1*6 1*9 06
1*6 1*9 09
1*6 1*9 21
1*6 1*9 28

1*1* 13 00

1*1* 1*3 53

1*1* 1*1 56
1*1* 1*8 1*0
1*1* 52 59

1*1* 02 20

1*5 59 00
1*5 59 20

1*1* 30 12

44 55 23
1*5 Ol* 50
1*5 11 56

1*1* 1*7 Ol*

1*5 1*9 1*3

1*6 18 1*0

44 56 28
1*5 01 10
1*5 03 11

1*1* 1*1 10
1*1* 1*2 38
1*1* 1*6 1*3

LONG 
I 

TUDE

095
095
095
095
095
095

093

093

092
093
093

092

095
095

092

093
093
093

091*

09l*

095

093
093
093

093
093
093

52
52
52
52
53
53

55

59

51*
15
10

52

16
12

36

32
21
28

09

17

19

02
12
08

31*
21
22

36
32
39
25
18
09

08

03

26
03
1*0

30

20
30

22

15
16
53

08

33

10

55
10
52

16
02
57

SEU,
NO.

01
01
01
01
01
01

01

01

01
01
01

01

01
01

01

01
01
01

01

00

01

01
01
01

01
01
01

DIS 
SOLVED DIS- 
AMMOMA AMMONIA SdLV&O

DATE CAKbON MTRO- NITRQ- CAL- 
Of DIOXlOt PH (it* GEN C1UM 

SAMPLE (COS) (IN) (N) (CA) 
(Mfc/L) (UNITS) C"H»/L> (M&/L) CMG/L)

BECKER COUNTY

73-12-20 32
73-12-19 8.8
73-12-18 7-1*
73-12-19 21*
73-12-21 20
73-12-20 19

BLUE EARTH COUNTY

7l*-07-l8 1*.5

CARVER COUNTY

7l*-07-15 18

DAKOTA COUNTY

7l*-07-17 2.2
7l*-07-01 7.0
7l*-07-01 6.2

DODGE COUNTY

7l*-07-ll 3.2

DOUGLAS COUNTY

73-11-13 11
73-11-13 25

GOODHUE COUNTY

7l*-07-13 8.8

HENNEPIN COUNTY

7l*-07-03 3.3
7l*-07-l6 7.1
7l*-07-l6 8.3

MCLEOD COUNTY

7l*-07-15 .3

MORRISON COUNTY

7l*-07-09 9.0

OTTER TAIL COUNTY

73-11-13 .8

RAMSEY COUNTY

7U-07-01 1*.2
74-07-02 7.2
7l*-07-02 8.0

SCOTT COUNTY

7l*-07-l8 7.1
7U-07-15 7-9
7l*-07-01 7.3

7-1*
7-7
7.8
7-1*
7-1*
7-1*

8.0

7-7

8.2
7-9
7-9

8.1

7.6
7.3

7-8

8.1
7.9
8.0

8.9

7.7

8.1*

8.0
7.9
8.0

8.0
7.9
7.9

3.7 3.7 87
68
71
93
86
75

51

—

48
63
62

63

85
82

ll*0

50

—

6.6

68

1*5

48
74
92

88
75
75

DIS 
SOLVED
MAG 
NE 

SIUM 
(*G)

CMG/D

26
23
22
28
23
25

20

—

17
31
25

23

27
19

68

21
_-
—

1*.8

19

ll*

22
26
1*1*

37
27
30

DIS 
SOLVED 
SOUIUM
(NA) 

(MU/L)

140
1.6
5.3
2.2
2.4
2.7

8.7

—

2.8
3.0
3.5

3.6

2.6
3.8

520

3.8
__
—

53

8.6

6.4

3-5
3.9
5-7

7.0
8.6
3.4

DIS 
SOLVED 
PO 
TAS 
SIUM 
(K) 
(MG/U

10
2. 0
2.8
2.5
2.k
2.3

3.8

—

1.0
1.6
1.6

It. 6

1.8
3-5

26

2.5
--
—

3.0

1.1*

1.4

1.8
2.2
2.8

3.7
3.5
2.5

018- 
SOLVED 
IHUN 
(f-k) 

(Ut/L)

1700
4o
20
50
4o

550

1400

8300

180
80

230

510

30
2100

--

1900
2800
1400

260

20

40

220
1900
1000

3900
7400

20

1*5 18 53 093 43 55

4U 19 30 092 23 2k

SHERBURHE COUNTY 

74-07-16 2.5

WABASHA COUNTY 

74-07-11 5.2

58

67

17

28

2.6
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LAT. 
I«

1+6 1+8
1+6 1+8
1+6 1+9
1+6 1+9
1+6 1+9
1+6 1+9

1+1+ 13

1+1+ 1+3

1+1+ 1+1
1+1+ 1+8
1+1+ 52

1+1+ 02

1+5 59
1+5 59

1+1+ 30

1+1+ 55
1+5 Ol+
1+5 11

1+1+ 1+7

1+5 1+9

1+6 18

1+1+ 56
1+5 01
1+5 03

1+1+ 1+1
1+1+ 1+2
1+1+ 1+6

• L U •' •. G • 
1. 

l Tuut

1+1+
58
06
09
21
28

00

53

56
l+O
59

20

00
20

12

23
50
56

01+

1+3

1+0

28
10
11

10
38
1+3

095
095
095
095
095
095

093

093

092
093
093

092

095
095

092

093
093
093

091+

091+

095

093
093
093

093
093
093

52 36
52 32
52 39
52 25
53 18
53 09

55 08

59 03

51+ 26
15 03
10 1+0

52 30

16 20
12 30

36 22

32 15
21 16
28 53

09 08

17 33

19 10

02 55
12 10
08 52

31+ 16
21 02
22 57

SS „,
MJ.

01
01
01
01
01
01

01

01

01
01
01

01

01
01

01

01
01
01

01

00

01

01
01
01

01
01
01

st'Lvfco AL*A.
U 4 T t 1 4 fw • LI MTV 

, 01- UANtSfc AS

(uu/L) C"U/L)

BECKER COUNTY

73-12-20 1500
73-12-19 10
73-12-18 20
73-12-19 1+90
73-12-21 0
73-12-20 100

BLUE EARTH COUNTY

71+-07-18 100

CARVER COUNTY

71+-07-15

DAKOTA COUNTY

71+-07-17 20
71+-07-01 80
71+-07-01 80

DODGE COUNTY

71+-07-H 10

DOUGLAS COUNTY

73-11-13 30
73-11-13 820

GOODHUE COUNTY

71+-07-13 180

HENNEPIN COUNTY

71+-07-03 260
71+-07-16
71+-07-16

MCLEOD COUNTY

71+-07-15 0

MORRISON COUNTY

71+-07-09 290

OTTER TAIL COUNTY

73-11-13 83

RAMSEY COUNTY

71+-07-01 20
71+-07-02 2l+0
71+-07-02 250

SCOTT COUNTY

71+-07-18 360
71+-07-15 320
71+-07-01 0

1+09
227
21+0
301+
259
21+0

233

1+69

178
285
251+

207

226
256

285

213
288
1+27

126

232

100

215
291+
1+13

366
323
299

ulS-

CHLO- 

CCL)

170
1.5
6.7
7-3
l+.l
5-7

1.1+

.9

.9

.8
1.1+

.9

121+.1+

900

1+.5
1.3
2.1

1.7

11

9.0

3.3
1.7
2.5

2.5
1.1+
3.1

OIS- 
SOLVtO 

SULFATfc 
(SOU) 
CMG/L)

6.0
17
12
22
28
32

5.8

16

18
16
15

1+8

19
33

230

2.1+
5.0

26

31

23

11+

11
I*. 7
1+.9

27
3.3

17

PIS- 
SQLVfcO 
f-LuO-

»iot. <
(P)

CMG/LJ

1.0
.1
.1
.1
.2
.3

.2

.3

.2

.2

.2

.5

.1

.1

.3

.2

.3

.3

3.0

.2

.2

.2

.2

.2

.2

.2

.1

TOTAL 
"ITHIU 

(NO
C«G/L)

.01

.00

.00

.00

.01

.01

.00

.11

.02

.00

.00

.00

.02

.01

.01

.00

.00

.08

.00

.01

.00

.01

.00

.01

.00

.00

.01

TOTAL 
TOTAL RHOS"

CM (t»)

.15
1.1+
2.1
3.6
2.8
3.8

.1+2

.89

.21+

.00

.00

.02

8.6
.09

.99

.02

.01

.31

.01+

2.3

.05

.02

.02

.02

.13

.39

.99

.76

.03

.03

.02

.02

.01

.0*

.11

.02

.01

.02

.00

.05

.28

.02

.35

.02

.01+

.00

.00

.03

.01

.03

.15

.03

.23

.02

DIS 
SOLVED 
SILICA 
(SIQ2)
CMG/L)

25
22
26
23
23
21+

11+

27

13
11+
i6

7.1

21
13

7-7

17
16
27

10

19

7-1+

12
21+
11+

22
21
21

1+5 18 53 093 1*3 55

1+1+ 19 30 092 23

SHERBURNE COUNTY 

71+-07-16 —

WABASHA COUNTY 

71+-07-11 0

205

266 l+.O

7.2

11+

.1

,00

1.5

2.7

.13

.03

18

19
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CAT- 
I- 

TUDE

46 48
46 U8
46 1*9
1*6 1*9
46 1*9
1*6 1*9

44 13

44 1*3

44 l»l
1*1* 48
44 52

44 02

45 59
45 59

44 30

44 55
1*5 04
1*5 11

44 1»7

1*5 1*9

1*6 18

1*1* 56
1*5 01
1*5 03

1*1* 1*1
1*1* 1*2
1*1* 1*6

LONG 
I 

TUDE

1*1*
58
06
09
21
28

00

53

56
1*0
59

20

00
20

12

23
50
56

01*

1*3

1*0

28
10
11

10
38
>*3

095
095
095
095
095
095

093

093

092
093
093

092

095
095

092

093
093
093

091*

091*

095

093
093
093

093
093
093

52
52
52
52
53
53

55

59

5"*
15
10

52

16
12

36

32
21
28

09

17

19

02
12
08

3U
21
22

36
32
39
25
18
09

08

03

26
03
1*0

30

20
30

22

15
16
53

08

33

10

55
10
52

16
02
57

SEQ, 
NO.

01
01
01
01
01
01

01

01

01
01
01

01

01
01

01

01
01
01

01

00

01

01
01
01

01
01
01

DIS- NON- SODIUM 
DI8« SOLVED CAM- AD- 

DATE SOLVED SOLIDS HARD* BONATE SORP" 
OF BORON (TONS NESS HARD" TION PERCENT 

SAMPLE (B) PER (CA,MG> NESS RATIO SODIUM 
(US/L) AC-FT) (MS/L) CMS/L)

BECKER COUNTY

73-12-20 220
73-12-19 1*0
73-12-18 1*0
73-12-19 50
73-12-21 0
73-12-20 20

BLUE EARTH COUNTY

7U-07-18 70

CARVER COUNTY

74-07-15 120

DAKOTA COUNTY

74-07-17 10
74-07-01 7
74-07-01 30

DODGE COUNTY

74-07-11 200

DOUGLAS COUNTY

73-11-13 30
73-11-13 0

GOODHUE COUNTY

74-07-13 780

HENNEPIN COUNTY

74-07-03 40
74-07-16 30
74-07-16 110

MCLEOD COUNTY

74-07-15 1600

MORRISON COUNTY

74-07-09 60

OTTER TAIL COUNTY

73-11-13 20

RAMSEY COUNTY

74-07-01 150
74-07-02 40
74-07-02 40

SCOTT COUNTY

74-07-18 70
74-07-15 50
74-07-01 50

.96

.37

.41

.46

.39

.40

.32

—

.27

.41

.37

.37

.48

.40

2.80

.30
_-
—

.24

.38

.25

.30

.40

.51

.50

.43

.46

320
260
270
350
310
290

210

~

190
290
260

250

320
280

630

210
—
—

36

250

170

210
290
410

370
300
310

0
37
28
43
50
51

0

—

12
0
3

45

98
27

350

0
—
—

0

16

70

0
0
0

6
0

12

3.4
.0
.1
.1
.1
.1

.3

—

.1

.1

.1

.1

.1

.1

9.0

.1
--
—

3.8

.2

.2

.1

.1

.1

.2

.2

.1

47
1
4
1
2
2

8

—

3
2
3

3

2
3

63

4
--
—

74

7

8

3
3
3

4
6
2

1*5 18 53 093 43 55 01 

44 19 30 092 23 24 01

SHERBURNE COUNTY 

74-07-16 10 .29 210 10 .1

WABASHA COUNTY 

74-07-11 20 .41 280 17 •!
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LAT
I

TUDE

U6 U8 UU
U6 U8 58
U6 U9 06
U6 U9 09
U6 U9 21
U6 U9 28

LONG
I

TUDE

095 52 36
095 52 32
095 52 39
095 52 25
095 53 18
095 53 09

SEQ.
NO.

01
01
01
01
01
01

BECKER

139- Ul.
139-Ul.
139- Ul.
139. Ul.
139- Ul.
139- Ul.

LUCAL
IDENT

I
FIER

COUHTY

33BCDC
33BBDA
33BBBA
28CDCC
29DCBB
29DBDB

PC16
PC5
PC10
PC 23
PC2
PC20

OATE
OF

SAMPLE

73-12-20
73-12-19
73-12-18
73-12-19
73-12-21
73-12-20

TOTAL
ALUM.
INUM
(AL)

(UG/L)

0
0
0
0
0

100

TOTAL
ARSENIC

(AS)
(UG/L)

U
3
6
U
2
2

TOTAL
BARIUM
(BA)

(UG/L)

0
0
0
0
0
0

TOTAL
BERYL
LIUM
(BE)

(U6/L)

0
0
0
0
0
0

TOTAL
CAD
MIUM
(CO)

(UG/L)

<LO
<LO
<10
<10
<10
<10

TOTAL
CHRO
MIUM
(CR)

(UG/L)

0
0
0
0
0

10

UU Ul 56 092 5U 26 01 
UU 52 59 093 10 UO 01

30 12 092 36 22 01

56 28 093 02 55 01

U5 18 53 093 U3 55 01

DAKOTA COUNTY

llU.17.7CAC RAY STOFFE 7U-07-17 
28.23.28CAA FORT SHELL 7U-07-01

GOODHUE COUNTY

113.15.27 BAC ANDERSON 7U-07-13

RAMSEY COUNTY

28.22.UDAB MILWAUKEE 7U-07-01

SHERBURNE COUNTY

33.27.29CCC TRUMAN 7U-07-16

1 0 
0 <100

<100

LAT
I

TUDE

U6 U8 UU
U6 U8 58
U6 U9 06
U6 U9 09
U6 U9 21
U6 U9 28

UU Ul 56
UU 52 59

LONG
I

TUDE

095 52 36
095 52 32
095 52 39
095 52 25
095 53 18
095 53 09

092 5U 26
093 10 UO

SEQ.
NO.

01
01
01
01
01
01

01
01

DATE
OF

SAMPLE

BECKER

73-12-20
73-12-19
73-12-18
73-12-19
73-12-21
73-12-20

DAKOTA

7U-07-17
7U-07-01

TOTAL
COBALT
(CO)

CUG/L)
COUNTY

<50
<50
<50
<50
<50
<50

COUNTY

__
—

TOTAL
COPPER
CCU)

(UG/L)

<10
<10
20
10
10
10

20
<10

CYANIDE
(CM)

(MG/L)

.01

.01

.00

.00

.00

.00

.01

.01

TOTAL
IRON
(FE)

(UG/L)

1900
60

210
70

lUO
600

200
270

TOTAL
LEAD
(PB)
(UG/L)

<100
<100
<100
<100
<100
100

<100
<100

TOTAL
LITHIUM

(LI)
(UG/L)

0
0
0
0
0
0

—
—

TOTAL
MAN

GANESE
(UN)

(U6/L)

1500
20
UO
510

0
100

20
90

TOTAL
MERCURY

(H6)
(UG/L)

.0

.0
,1
.0
.0
.0

.0

.0

TOTAL
MOLYB
DENUM
(MO)
(U6/L)

10
1
1
2
1
2

—
—

GOODHUE COUNTY 

30 12 092 36 22 01 7U-07-13

RAMSEY COUNTY 

56 28 093 02 55 01 7^-07-01

30

18 53 093 U3 55 01

SHERBURNE COUNTY 

7U-07-16

.00

.00

9200 <100

230 <100

60 <100

180

30

50

.6

.0

.0

LAT 
I 

TUDE

U6 U8
U6 U8
U6 U9
U6 U9
U6 U9
U6 U9

UU Ul
UU 52

UU
58
06
09
21
28

56
59

LONG 
I 

TUDE

095
095
095
095
095
095

092
093

52
52
52
52
53
53

5U
10

36
32
39
25
18
09

26
UO

SEQ, 
NO,

01
01
01
01
01
01

01
01

OATE
o^

SAMPLE

BECKER

73-12-20
73-12-19
73-12-18
73-12-19
73-12-21
73-12-20

DAKOTA

7U-07-17
7U-07-01

TOTAL TOTAL 
TOTAL SELE- TOTAL STRON- 
MCKEL MUM SILVER TIUM 
(NI) (SE) (AG) (SR) 

(UG/L) (UG/L) (UG/L) (UG/L)
COUNTY

50
<50
<50
<50
<50
50

COUNTY

__
—

2 <1
2 <1
2 <1
U <1
0 <1
1 <1

0 <1
0 <1

0 90
0 60
0 50
0 70
0 80
0 70

TOTAL 
VANA 
DIUM 
(V) 

(UG/L)

7
2
2
2
2
2

.6

.7

.7

.5

.6

.8

_
—

TOTAL 
ZINC 
(ZN) 

(UG/L)

30
0

UO
0

30
310

30
20

GOODHUE COUNTY 

30 12 092 36 22 01 7U-07-13 — 0

RAMSEY COUNTY 

56 28 093 02 55 01 7U-07-01 — 0

SHERBURNE COUNTY 

18 53 093 U3 55 01 7U-07-16 — 0

2900 250

10
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Acre-foot, definition of.

Bed material, definition of..............
Biochemical oxygen demand, definition of.

Cfs-day, definition of................
Chemical oxygen demand, definition of. 
Coliform organisms, definition of.....
Contents, definition of...............
Continuing record station.............
Control, definition of................
Cooperation...........................
Cubic feet per second per square mile 3 

definition of....................
Cubic foot per second, definition of..

Discharge, definition of..... 
Drainage area, definition of.

Gage height, definition of.... 
Gaging-station, definition of.

Hardness of water, definition of.............
Hydrologic bench-mark station, definition of. 
Hydrologic conditions........................

graph of, Buffalo River near Dilworth......
Crow River at Rockford.....................
Root River near Houston....................

Instantaneous discharge, definition of. 
Introduction...........................

Mean discharge, definition of..........
Mean suspended-sediment concentration, 

definition of.....................
Micrograms per liter, definition of..., 
Milligrams per liter, definition of...,

Page

3
3

3
3
3
3
3
3
1

H 
H

4 
n
4 
n
4
9

23
28
28
28

Particle size, definition of................
Particle-size classification, definition of 
Plankton, definition of.....................

Radiochemical program, definition of. 
References...........................
Runoff in inches, definition of......

Sediment, definition of.........................
Sodium adsorption ratio, definition of..........
Solute, definition of...........................
Specific conductance, definition of.............
Stage-discharge relation, definition of.........
Station numbers.................................
Surface-water data, accuracy of.................

collection and computation of.................
other available...............................
publications..................................

Suspended sediment, definition of...............
Suspended-sediment concentration, definition of. 
Suspended-sediment discharge, definition of.....

Terms, definition of....................
Thermograph, definition of..............
Time-weighted average, definition of....
Tons per acre-foot, definition of.......
Tons per day, definition of.............
Total sediment discharge, definition of.

Partial-record station, definition of.

Water-quality data, collection and examination 
of........................................

publications.................................
sediment.....................................
solutes......................................
temperature..................................

Weighted average, definition of................
Well number, definition of.....................
WRD, definition of.............................
WSP, definition of.............................

Page

5
5
7

9

7

7

10
17
11
18
18
7
7
7

19
23
22
21
22
9

11
9
9

Surface Water Records

Aitkin, Mississippi River at......
Anoka, Mississippi River near.....
Appleton, Pomme de Terre River at. 
Argyle, Middle River at...........
Armstrong Creek near Ely..........
Aurora, Partridge River near......

St. Louis River near............
Second Creek near...............

Austin, Cedar River near..........

Baptism River near Beaver Bay........
Bassett Creek basin, measurements at

miscellaneous sites in..........
Basswood River near Winton...........
Baudette, Rapid River near...........
Beaver Bay, Baptism River near.......
Big Palls, Big Fork River at.........
Big Pork River at Big Falls..........
Big Lake, Elk River near.............
Big Sioux River basin, crest-stage

partial-record stations in.

115
132
138
70
83
35
36
34

175

33

210
89

100
33

......... 125

......... 207
low-flow partial-record stations in..........195-196

Big Stone City, S. Dak., Whetstone River near... 134
Big Stone Lake at Ortonville.
BJ orkman's Creek near Ely...................
Blue Earth River near Rapidan...............
Bluff Creek basin, crest-stage

partial-record station in..............
Bois de Sioux River near White Rock, s. Dak. 
Brainerd, Gull Lake near....................

Gull River at Gull Lake Dam near..........
Buffalo Creek near Glencoe..................
Buffalo River, near Dilworth................
near Hawley...............................
South Branch, at Sabin....................

Bulldog Run near Warroad....................
Burgo Creek near Ely........................
Burns Valley Creek basin, measurements at

miscellaneous sites in.................
Burntside River near Ely....................

135
82

150

200
49

120
121
127
54
52
53

102
86

212
81

Calumet, Swan River (tributary to Mississippi
River), near............................... Ill

Cannon River basin, crest-stage partial- 
record stations in........................ 204-205

low-flow partial-record stations in..........191-192
Caribou, Roseau River below State ditch 51,

near....................................... 78
Cedar River near Austin......................... 175
Chippewa River near Milan....................... l4l
Chisholm, Dark River near....................... 95

Sturgeon River near........................... 94
Clearwater River, at Plummer.................... 65

at Red Lake Falls............................. 67
Clearwater River basin (tributary to 

Mississippi River), low-flow 
partial-record stations in................. 183

Climax, Sandhill River at....................... 59
Cottonwood River near New Ulm................... 148
Courtland, Little Cottonwood River near......... 149
Crookston, Red Lake River at.................... 68
Cross Lake, Pine River at Cross Lake Dam,

at......................................... 117
Pine River Reservoir at....................... 116

Crow River, at Rockford......................... 129
Middle Fork, near Spicer...................... 126
South Pork, near Mayer........................ 128

Crow River basin, crest-stage partial- 
record stations in......................... 201

gaging-station records in....................126-129
low-flow partial-record station in............ 184
measurements at miscellaneous sites in........ 209

Crow Wing River, at Nimrod...................... 118
near Pillager................................. 122

Crow Wing River basin, crest-stage partial- 
record stations in......................... 200

gaging-station records in.................... 118-122
low-flow partial-record stations in..........181-182
measurements at miscellaneous sites in.......208-209

Dark River near Chisholm. 95
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Page

Deer River, Mississippi River at
Winnibigoshish Dam near.................... 105

Winnibigoshish Lake near...................... 101
Des Moines River at Jackson..................... 1?6
Des Moines River basin, crest-stage

partial-record stations in................. 20?
gaging-station records in..................... 176
low-flow partial-record station in............ 195
measurements at miscellaneous sites in........ 212

Detroit Lakes, Pelican River at Detroit Lake
Outlet near................................ 12

Pelican River at Muskrat Lake Outlet near..... 11
Pelican River at Sallie Lake Outlet near...... 15
St. Clair Lake Outlet near.................... 13

Dilworth, Buffalo River near.................... 51
Drayton, N. Dak., Red River of the North at..... 71

East Indian Creek basin, crest-stage partial- 
record station in.......................... 205

East Two River (tributary to St. Louis River),
near Iron Junction......................... 38

Elba, North Fork Whitewater River near.......... 168
Elk River near Big Lake......................... 125
Elk River basin, crest-stage partial- 

record station in.......................... 201
low-flow partial-record stations in......182,183-181

Ely, Armstrong Creek near....................... 83
BJorkman 1 s Creek near......................... 82
Burgo Creek near.............................. 86
Burntside River near.......................... 8l
Kawishiwi River near.......................... 79
Longstorff Creek near......................... 81
Shagawa Lake at............................... 87
Shagawa Lake tributary at..................... 85
Shagawa River at.............................. 88

Emerson, Manitoba, Red River of the North at.... 73
Empire City, Vermillion River near.............. 161

Pargo, N. Dak., Red River of the North at. 
Paribault, Straight River near............
Federal Dam, Leech Lake at................

Leech Lake River at.....................
Fergus Falls, Orwell Lake near............

Otter Tail River below Orwell Dam, near.
Pelican River near......................

Forbes, St. Louis River at................
Fort Frances, Ontario, Rainy Lake near....

Garrison, Mille Lacs Lake at................
Garvin Brook basin, crest-stage partial- 

record station in......................
Glencoe, Buffalo Creek near.................
Gonvick, Ruffy Brook near...................
Goodridge, Red Lake River at High Landing

near...................................
German Creek basin, low-flow partial- 

record stations in.....................
Grand Forks, N. Dak., Red River of the

North at...............................
Grand Portage, Pigeon River at Middle Falls 

near...................................
Grand Rapids, Mississippi River at..........

Pokegama Lake near........................
Granite Falls, Yellow Medicine River near...
Gull Lake near Brainerd.....................
Gull River at Gull Lake Dam, near Brainerd..

Halstad, Red River of the North at. 
Hawley, Buffalo River near.........
Hay Creek basin, low-flow partial- 

record stations in............
Hendrum, Wild Rice River at........
Henderson, High Island Creek near.. 
High Island Creek near Henderson... 
Houston, Root River near...........

South Fork Root River near.......

51
165
106
107
17
18
16
37
93

130

206
127
61

62

193

69

32
109
108
111
120
121

57
52

192
56

153
153
173
171

Iowa River basin, crest-stage partial- 
record station in.......................... 206

low-flow partial-record stations in..........191-195
Iron Junction, East Two River (tributary to

St. Louis River) near...................... 38
West Two River (tributary to St. Louis

River) near.............................. 39

Jackson, Des Moines River at..............
Johnson Creek basin, crest-stage partial- 

record stations in...................
low-flow partial-record stations in.....

Jordan, Minnesota River near..............

Kawishiwi River, near Ely.... 
near Winton................

Kettle River below Sandstone.

Page 

176

201
183

80
158

Lac la Croix, Ontario, Namakan River at
outlet of.................................. 90

Lac qui Parle, Lac qui Parle River near......... 139
Minnesota River near.......................... 110

Lac qui Parle River near Lac qui Parle.......... 139
Lake Pronson, South Branch Two Rivers at........ 72
Lake of the Woods basin, crest-stage

partjal-record stations in................. 199
gaging-station records in.....................79-103
measurements at miscellaneous sites in........ 208

Lake Superior, streams tributary to,
crest-stage partial-record stations on....197-198

gaging-station records on..................... 32-11
low-flow partial-record stations in..........177-179
low-flow investigations in................... 213-223

Lakes and reservoirs:
Big Stone Lake at Ortonville.................. 135
Gull Lake near Brainerd....................... 120
Leech Lake at Federal Dam..................... 106
Lower Red Lake near Red Lake.................. 60
Mille Lacs Lake at Garrison................... 130
Orwell Lake near Fergus Falls................. 17
Pine River Reservoir at Cross Lake............ 116
Pokegama Lake near Grand Rapids............... 108
Rainy Lake near Fort Frances, Ontario......... 93
Sandy Lake at Libby........................... 112
Shagawa Lake at Ely........................... 87
Vermilion Lake near Soudan.................... 91
Winnibigoshish Lake near Deer River........... 101

Lanesboro, Root River near...................... 171
Le Sueur River near Rapidan..................... 151
Leech Lake at Federal Dam....................... 106
Leech Lake River at Federal Dam................. 107
Leech Lake River basin, measurements at

miscellaneous sites in..................... 208
Libby, Mississippi River below Sandy River at... Ill 

Sandy Lake at................................. 112
Sandy River at Sandy Lake Dam at.............. 113

Lindstrom, Sunrise River near................... 160
Little Cottonwood River near Courtland.......... 119
Little Fork River at Littlefork................. 96-97
Little Minnesota River near Peever, S. Dak...... 133
Little Rock Creek basin, low-flow

partial record station in.................. 182
Little Sioux River basin, crest-stage

partial-record stations in................. 207
low-flow partial-record stations in........... 196

Littlefork, Little Fork River at................ 96-97
Long Prairie River at Long Prairie.............. 119
Long Prairie, Long Prairie River at............. 119
Longstorff Creek near Ely....................... 81
Lost River at Oklee............................. 66
Lower Red Lake near Red Lake.................... 60

Malung, Roseau River below South Fork
near....................................... 71

Manitou Rapids, Rainy River at.................. 99
Mankato, Minnesota River at..................... 152
Marsh River near Shelly......................... 58
Marshall, Redwood River at...................... Il5
Mayer, South Fork Crow River near............... 128
Middle River at Argyle.......................... 70
Milan, Chippewa River near...................... Ill
Mille Lacs Lake at Garrison..................... 130
Miller Creek basin, low-flow partial- 

record station in.......................... 192
Minneota, South Branch Yellow Medicine

River at................................... 113
Minnesota River, at Mankato..................... 152

at Montevideo................................. 112
at New Ulm.................................... 117
at Ortonville................................. 136
near Jordan................................... 151
near Lac qui Parle. 110
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Page

Minnesota River basin, crest-stage
partial record stations in................ 202-204

gaging-station records in....................133-154
low-flow partial-record stations in..........184-188
measurements at miscellaneous sites in....... 210-211

Mississippi River, at Aitkin.................... 115
•; at Grand Rapids............................... 109

at Prescott, Wis............................. 162-163
at St. Paul.................................. 156-157
at Winnibigoshish Dam near Deer River........ 105
at Winona.................................... 170
below Sandy River, at Libby.................. 114
crest-stage partial-record stations in...199,200,201 
low-flow partial-record stations in.......... 180
measurements at miscellaneous sites in...209,210,211 
near Anoka.................................... 132
near Royalton................................. 123

Montevideo, Minnesota River at.................. 142

Page

Namakan River at outlet of Lac la Croix, 
Ontario.............................

New Ulm, Cottonwood River near...........
Minnesota River at.....................

Nimrod, Crow Wing River at...............
North Branch Two Rivers basin, low-flow 

partial-record station in...........

Odessa, Yellow Bank River near...........
Oklee, Lost River at.....................
Ortonville, Big Stone Lake at............
Minnesota River at.....................

Orwell Lake near Fergus Falls............
Otsego Creek basin, crest-stage partial- 

record station in...................
Otter Tail River, below Orwell Dam,

near Fergus Falls...................

90
148
147
118

182

137
66

135
136
47

201

48

Partridge River near Aurora..................... 35
Peever, S. Dak., Little Minnesota River near.... 133
Pelican River, at Detroit Lake Outlet,

near Detroit Lakes ......................... 42
at Muskrat Lake Outlet, near Detroit Lakes.... 44
at Sallie Lake Outlet, near Detroit Lakes..... 45
near Fergus Falls............................. 46

Pigeon River at Middle Falls, near
Grand Portage.............................. 32

Pillager, Crow Wing River near.................. 122
Pine City, Snake River near..................... 159
Pine River at Cross Lake Dam, at Cross Lake..... 117
Pine River Reservoir at Cross Lake.............. 116
Pine River basin, gaging-station records in.... 116-117
Platte River basin, crest-stage partial- 

record stations in......................... 200
low-flow partial-record stations in........... 182

Pleasant Valley Creek basin, measurements
at miscellaneous sites in.................. 212

Plum Creek basin, low-flow partial- 
record stations in......................... 183

Plummer, Clearwater River at.................... 65
Pokegama Lake near Grand Rapids................. 108
Pomme de Terre River at Appleton................ 138
Prairie River near Taconite..................... 110
Prescott, Wis., Mississippi River at...........162-163

Rainy Lake near Fort Frances, Ontario........... 93
Rainy River at Manitou Rapids................... 99
Rapid River near Baudette....................... 100
Rapidan, Blue Earth River near.................. 150

Le Sueur River near........................... 151
Red Lake, Lower Red Lake near................... 60

Red Lake River near........................... 6l
Red Lake Falls, Clearwater River at............. 67
Red Lake River, at Crookston.................... 68

at High Landing, near Goodridge............... 62
near Red Lake................................. 6l

Red River of the North, at Drayton, N. Dak...... 71
at Emerson, Manitoba.......................... 73
at Fargo, N. Dak.............................. 51
at Grand Forks, N. Dak........................ 69
at Halstad.................................... 57
at Wahpeton, N. Dak........................... 50

Red River of the North basin, crest-stage
partial-record stations in................198-199

gaging-station records in..................... 42-78
low-flow partial-record stations in..........179-180
measurements at miscellaneous sites in........ 208

Redwood Falls, Redwood River near............... 146
Redwood River, at Marshall...................... 145

near Redwood Falls ............................ 146
Reservoirs: See lakes and reservoirs. 
Rice Creek basin, measurements at

miscellaneous site in...................... 210
Rice River basin, low-flow partial- 

record station in.......................... 181
Rochester, South Fork Zumbro River near......... 166
Rockford, Crow River at......................... 129
Rollingstone, Straight Valley Creek near........ 169
Root River, near Houston........................ 173

near Lanesboro................................ 171
South Fork, near Houston...................... 174

Root River basin, crest-stage partial- 
record stations in......................... 206

gaging-station records in.................... 171-174
low-flow partial-record stations in........... 194

Roseau Lake, Roseau River at.................... 76
Roseau River, at Roseau Lake.................... 76

at Ross....................................... 77
below South Fork, near Malung................. 74
below State ditch 51, near Caribou............ 78

Ross, Roseau River at........................... 77
Royalton, Mississippi River near................ 123
Ruffy Brook near Gonvick........................ 64
Rum River near St. Francis...................... 131
Rum River basin, crest-stage partial- 

record stations in......................... 202
gaging-station records in.................... 130-131
low-flow partial-record stations in........... 184
measurements at miscellaneous sites in........ 209

Rush Creek near Rushford........................ 172
Rushford, Rush Creek near....................... 172

Sabin, South Branch Buffalo River at............ 53
St. Clair Lake Outlet near Detroit Lakes........ 43
St. Cloud, Sauk River near...................... 124
St. Croix Falls, Wis., St. Croix River at....... l6l
St. Croix River at St. Croix Falls, Wis......... l6l
St. Croix River basin, crest-stage partial- 

record stations in......................... 204
gaging-station records in.................... 158-161
low-flow partial-record stations in..........188-191
measurements at miscellaneous sites

in....................................... 211
St. Francis, Rum River near..................... 131
St. Louis River, at Forbes...................... 37

at Scanlon.................................... 41
near Aurora................................... 36

St. Paul, Mississippi River at................. 156-157
Sandhill River at Climax........................ 59
Sandstone, Kettle River below................... 158
Sandy Lake at Libby............................. 112
Sandy River at Sandy Lake Dam,

at Libby................................... 113
Sauk River near St. Cloud....................... 124
Sauk River basin, crest-stage partial- 

record stations in......................... 200
low-flow partial-record stations in..........182-183

Scanlon, St. Louis River at..................... 41
Schoolcraft River basin, low-flow partial- 

record stations in......................... 180
Second Creek near Aurora........................ 34
Shagawa Lake at Ely............................. 87
Shagawa Lake tributary at Ely................... 85
Shagawa River at Ely............................ 88
Shelly, Marsh River near........................ 58
Silica, West Swan River (tributary to

St. Louis River), near..................... 40
Silver Creek basin, low-flow partial- 

record stations in......................... 183
Smith Creek basin, crest-stage partial- 

record station in.......................... 199
Snake River near Pine City...................... 159
Soudan, Vermilion Lake near..................... 91
Spicer, Middle Fork Crow River near............. 126
Sprague Creek near Sprague, Manitoba............ 75
Sprague, Manitoba, Sprague Creek near........... 75
Spring Creek basin, low-flow partial- 

record stations in......................... 192
Spunk Creek basin, low-flow partial- 

record station in.......................... 182
Straight River near Faribault................... 165
Straight Valley Creek near Rollingstone......... 169
Sturgeon River near Chisholm.................... 94
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Sunrise River near Lindstrom.................
Swan River (tributary to Mississippi River), 

near Calumet............................
Swan River basin (tributary to Mississippi 

River), crest-stage partial-record 
stations in............................

measurements at miscellaneous sites in....

160

111

200
208

Taconite, Prairie River near.................... 110
Thief River near Thief River Palls.............. 63
Thief River Palls, Thief River near............. 63
Tower, Vermilion River (tributary to Namakan

River), below Vermilion Lake near.......... 92
Turtle River basin, low-flow partial- 

record stations in........................ 180-181
Twin Valley, Wild Rice River at................. 55
Two Rivers, South Branch, at Lake Bronson....... 72

Vermilion Lake near Soudan...................
Vermilion River (tributary to Namakan River) 

below Vermilion Lake, near Tower........
Vermillion River near Empire City............
Vermillion River basin (tributary to

Mississippi River), measurements at 
miscellaneous sites in..................

Wahpeton, N. Dak., Red River of the North 
at...................................

Warroad, Bulldog Run near.................
East Branch Warroad River near..........
West Branch Warroad River near..........

Warroad River, East Branch, near Warroad..
West Branch, near Warroad...............

Watab River basin, low-flow partial- 
record stations in...................

91

92
164

211

50
102
103
101
103
101

182

Wells Creek basin, low-flow partial- 
record stations in.........................

West Swan River (tributary to St. Louis River), 
near Silica................................

West Two River (tributary to St. Louis River),
near Iron Junction.........................

Whetstone River near Big Stone City, S. Dak.....
White Rock, S. Dak., Bois de Sioux River near... 
Whitewater River, North Pork, near Elba.........
Whitewater River basin, gaging-station

records in.................................
crest-stage partial-record station in.........
low-flow partial-record stations in...........
measurements at miscellaneous sites in........

Wild Rice River, at Hendrum.....................
at Twin Valley................................

Willow River basin, crest-stage partial- 
record station in..........................

low-flow partial-record stations in...........
Winnibigoshish Lake near Deer River.............
Winona, Mississippi River at....................
Winton, Basswood River near.....................

Kawishiwi River near..........................

Yellow Bank River near Odessa.............
Yellow Medicine River, near Granite Palls. 

South Branch, at Minneota...............

Page

192

40

39
134
49

168

168
205
193
211
56
55

200
181
104
170
89
80

137
144
143

Zumbro Palls, Zumbro River at................... 167
Zumbro River, at Zumbro Palls................... 167

South Pork, near Rochester.................... 166
Zumbro River basin, crest-stage partial- 

record stations in......................... 205
gaging-station records in.................... 166-167
low-flow partial-record station in...........192-193

Water Quality Records

Aldrich, Partridge River at.................... 346-349
Partridge River near......................... 346-349

Alimagnet Lake at Apple Valley................. 356-359
Amor, Otter Tail River south of................346-349
Anoka, Mississippi River at.................... 246-249

Rum River at................................. 252-253
Apple Valley, Alimagnet Lake at................ 356-359
Parquar Lake at.............................. 356-359
Long Lake at................................. 360-363

Ashley Creek at Westport....................... 350-353
Aurora, St. Louis River near................... 338-341
Austin, Cedar River near....................... 382-384

Baptism River near Beaver Bay.................. 338-341
Beaver Bay, Baptism River near.................338-341

Beaver River at.............................. 338-341
Beaver River at Beaver Bay..................... 338-341
Big Palls, Big Pork River at................... 346-349
Big Pork River at Big Palls.................... 346-349
Big Stone City, S. Dak., Whetstone River near..264-267 
Blackhawk Lake at Eagan Village................ 356-359
Blackhoof River near Holyoke................... 342-345
Boesel Pond at Eagan Village...................356-359
Bowlus, North Branch Two Rivers near........... 350-353
Brookston, St. Louis River at.................. 342-345
Brule River near Hovland....................... 338-341
Buffalo River near Dilworth.................... 364-365
Burnett, Cloquet River at...................... 342-345
Burview Park Pond at Eagan Village.............356-359

Caribou, Roseau River below State ditch 51
near......................................232-235

Cedar Grove Pond at Eagan Village.............. 356-359
Cedar River near Austin........................ 382-384
Chippewa River near Milan...................... 368-369

East Branch, at Terrace......................350-353
Cloquet, Pine River near....................... 342-345
Cloquet River at Burnett.......................342-345

near Island Lake.............................342-345
Cottonwood River near New Ulm.................. 370-373
Crookston, Red Lake River at................... 228-229

Crow River at Rockford......................... 244-245
North Pork, near Georgeville.................350-353
North Pork, near Regal....................... 350-353
South Pork, near Mayer.......................242-243

Des Moines River at Jackson.................... 334-337
Detroit Lakes, St. Clair Lake Outlet near..346-349,354 

West Branch County ditch No. 14 near..... 346-349,354
Dilworth, Buffalo River near................... 364-365
Donaldson's Pond at Eagan Village..............356-359
Duesler, Nemadji River near.................... 342-345
Duluth, French River near...................... 338-341

Eagan Village, Blackhawk Lake at............... 356-359
Boesel Pond at............................... 356-359
Burview Park Pond at......................... 356-359
Cedar Grove Pond at.......................... 356-359
Donaldson's Pond at.......................... 356-359
Pish Lake at................................. 356-359
Hauser Pond at............................... 356-359
Holland Lake at.............................. 356-359
Jensen Lake at............................... 356-359
Lakeside Estate Lake at...................... 360-363
Langhoven Lake at............................ 360-363
LeMay Lake at................................ 360-363
McCarthy Lake at............................. 360-363
Shanahan Pond at............................. 360-363
Slater's Pond at............................. 360-363
Thomas Lake at............................... 360-363
Wilderness Lake at........................... 360-363

Elba, North Pork Whitewater River near......... 328-331
Ely, Kawishiwi River near......................236-237
Embarrass River near McKinley..................338-341
Empire City, Vermillion River near............. 316-322

Parquar Lake at Apple Valley................... 356-359
Pish Lake at Eagan Village..................... 356-359
Ploodwood, Ploodwood River near................ 342-345
Ploodwood River near Ploodwood................. 342-345
Forbes, St. Louis River at.....................338-341
West Two Rivers near......................... 338-341
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French River near Duluth.......................338-341
Frldley, Rice Creek at......................... 254-255

Georgevllle, North Fork Crow River near........ 350-353
Gooseberry River near Two Harbors..............338-341
Grand Portage, Pigeon River at Middle Falls

near......................................338-341
Ground water, chemical analyses of............. 406-410

Hastings, Mississippi River below lock and
dam 2, at.................................300-309

Vermllllon River at..........................321-327
Hauser Pond at Eagan Village...................356-359
Hewltt, Wing River near........................ 346-349
Holland Lake at Eagan Village..................356-359
Holyoke, Blackhoof River near..................342-345
Houston, Root River near....................... 378-381
Hovland, Brule River near......................338-341

Island Lake, Cloquet River near................ 342-345

Jackson, Des Molnes River at................... 334-337
Jensen Lake at Eagan Village...................356-359
Jordan, Minnesota River near................... 282-289

Kawlshlwl River near Ely.......................236-237
Knife River near Two Harbors................... 338-341

Lake, Allmagnet at Apple Valley................ 356-359
Blackhawk at Eagan Village...................356-359
Boesel Pond at Eagan Village.................356-359
Burvlew Pond at Eagan Village................356-359
Cedar Grove Pond at Eagan Village............356-359
Donaldson's Pond at Eagan Village............356-359
Farquar at Apple Valley...................... 356-359
Fish at Eagan Village........................356-359
Hauser Pond at Eagan Village................. 356-359
Holland at Eagan Village.....................356-359
Jensen at Eagan Village......................356-359
Lakeside Estate at Eagan Village.............360-363
Langhoven at Eagan Village...................360-363
LeMay at Eagan Village.......................360-363
Long at Apple Valley.........................360-363
McCarthy at Eagan Village....................360-363
Shanahan Pond at Eagan Village...............360-363
Slater's Acres Pond at Eagan Village......... 360-363
Thomas at Eagan Village......................360-363
Wilderness at Eagan Village.................. 360-363

Lakeside Estate Lake at Eagan Village..........360-363
Langhoven Lake at Eagan Village................ 360-363
Leaf River near Verndale....................... 346-349
near Wadena..................................346-349

LeMay Lake at Eagan Village....................360-363
Little Falls, Platte River near................ 350-353
Little Fork River at Llttlefork................238-241
Little Marals, Manltou River near..............338-341
Llttlefork, Little Fork River at...............238-241
Long Lake at Apple Valley...................... 360-363
Luce, Otter Tall River northwest of............342-345
Lutsen, Poplar River at........................338-341

Manltou River near Little Marals...............338-341
Mankato, Minnesota River at.................... 278-281
Mayer, South Fork Crow River near.............. 242-243
McCarthy Lake at Eagan Village.................360-363
McKlnley, Embarrass River near.................338-341
Meadowlands, St. Louis River near.............. 342-345

Whlteface River below........................ 342-345
Midway River at Thomson........................ 342-345
Milan, Chlppewa River near..................... 368-369
Minnesota River at Ft. Snelllng State Park,

at St. Paul............................... 290-293
at Mankato...................................278-281
at Montevideo................................272-273
at New Ulm................................... 274-277
near Jordan.................................. 282-289

Mississippi River at Anoka..................... 246-249
at Ford Plant, at St. Paul...................256-263
at lock and dam 3, near Red Wing.............312-315
at St. Paul..................................294-299
at Winona....................................332-333
below lock and dam 2, at Hastings............300-309

Montevideo, Minnesota River at................. 272-273

Nemadji River near Duesler..................... 342-345
New Ulm, Cottonwood River near................. 370-373

New Ulm, Minnesota River at.
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,274-277

Odessa, Yellow Bank River near................. 268-2?!
Otter Tall River near Rlchville................ 346-349

northwest of Luce............................ 342-345
south of Amor................................ 346-349

Partridge River at Aldrlch..................... 346-349
near Aldrlch................................. 346-349

Perham, Toad River north of.................... 346-349
Pigeon River at Middle Falls, near

Grand Portage.............................338-341
Pine River near Cloquet........................ 342-345
Platte River at Royalton.......................350-353
near Little Falls............................ 350-353

Poplar River at Lutsen......................... 338-341

Red Lake River at Crookston.................... 228-229
Red Wing, Mississippi River at lock and

dam 3, near...............................312-315
Regal, North Fork Crow River near.............. 350-353
Rice Creek at Frldley.......................... 254-255
Rlchvllle, Otter Tall River near...............346-349
Rockford, Crow River at........................ 244-245
Root River near Houston........................ 378-381
Roseau, Roseau River below.....................230-231
Roseau River below Roseau......................230-231

below State ditch 51, near Caribou...........232-235
Royalton, Platte River at...................... 350-353
Rum River at Anoka............................. 252-253

near St. Francis............................. 250-251

St. Clair Lake Outlet near Detroit Lakes...346-349,354 
St. Croix, St. Crolx River at Marine on........ 310-311
St. Croix River at Marine on St. Croix......... 310-311
St. Francis, Rum River near.................... 250-251
St. Louis River at Brookston...................342-345

at Forbes....................................338-341
at Scanlon...............................342-345,355
near Aurora..................................338-341
near Meadowlands.............................342-345

St. Paul, Minnesota River at Ft. Snelllng
State Park, at........... '. ................ 290-293

Mississippi River at.........................294-299
Mississippi River at Ford Plant, at.......... 256-263

Scanlon, St. Louis River at................ 342-345,355
Schroeder, Temperance River near............... 338-341
Shanahan Pond at Eagan Village................. 360-363
Slater's Acres Pond at Eagan Village...........360-363
Specific conductance and temperature at

streamflow stations....................... 385-405
Swan River near Toivola........................342-345

Temperance River near Schroeder................ 338-341
Terrace, East Branch Chippewa River at......... 350-353
Thomas Lake at Eagan Village................... 360-363
Thomson, Midway River at....................... 342-345
Toad River north of Perham..................... 346-349
Toivola, Swan River near.......................342-345
Twin Valley, Wild Rice River at.... 346-349,354,366-367
Two Harbors, Gooseberry River near............. 338-341

Knife River near.............................338-341
Two Rivers, North Branch, near Bowlus.......... 350-353

Vermillion River at Hastings ................... 324-327
near Empire City............................. 316-322

Verndale, Leaf River near......................346-349
Wing River below............................. 346-349

Wadena, Leaf River near........................346-349
West Branch County ditch No. 14 near

Detroit Lakes.........................346-349,354
Westport, Ashley Creek at...................... 350-353
West Two Rivers near Forbes.................... 338-341
Whetstone River near Big Stone City, S. Dak....264-267
Whlteface River below Meadowlands..............342-345
Whitewater River, North Fork, near Elba........ 328-331
Wild Rice River at Twin Valley..... 346-349,354,366-367
Wilderness Lake at Eagan Village............... 360-363
Wing River below Verndale...................... 346-349

near Hewitt..................................346-349
Winona, Mississippi River at................... 332-333

Yellow Bank River near Odessa..................268-271

Zumbro Falls, Zumbro River at.................. 374-377
Zumbro River at Zumbro Falls................... 374-377
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